SECTION 100. GENERAL REQUIREMENTS AND COVENANTS
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SECTION 101. DEFINITION OF TERMS

Wherever in these Specifications or in other contract documents the following
terms or pronouns in place of them are used, the intent and meaning shall be
interpreted as follows:

101.01 Abbreviations. Wherever the following abbreviations are used in these
Specifications or on the plans, they are to be construed the same as the respective
expressions represented:

AAN American Association of Nurserymen

AAR Association of American Railroads

AASHTO American Association of State Highway

and Transportation Officials

AISC American Institute of Steel Construction

ANSI American National Standards Institute

ARA American Railway Association

AREA American Railway Engineering Association

ASA American Standards Association

ASLA American Society of Landscape Architects

ASTM American Society for Testing and Materials

AWG American Wire Gauge

AWPA American Wood Preservers Association

AWWA American Water Works Association

AWS American Welding Society

BWC Bridge Welding Code

EPA United States Environmental Protection Agency

FHWA Federal Highway Administration

FSS Federal Specifications and Standards

GSA General Services Administration

IEMA lllinois Emergency Management Agency

IEPA lllinois Environmental Protection Agency

ICEA Insulated Cable Engineers Association

IMSA International Municipal Signal Association
' ITE Institute of Transportation Engineers

MUTCD Illinois Manual on Uniform Traffic Control Devices

NEC National Electric Code

NEMA National Electrical Manufacturers Association

NESC National Electrical Safety Code

NFPA National Fire Protection Association

NRMCA National Ready-Mix Concrete Association

SAE Society of Automotive Engineers

UL Underwriters Laboratories

USASI United States of America Standards Institute

USDA United States Department of Agriculture

101.02 Advertisement. The public announcement, as required by law, inviting
bids for work to be performed or materials to be furnished.

101.03 Award. The decision of the Department in the form of a letter of intent
to accept the proposal of the lowest responsible bidder for the work, subject to the
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Art. 101.03 Definition of Terms

approval and execution of a satisfactory contract by the Department, receipt of a bond
to secure the performance thereof, and compliance with such other conditions as may
be specified or otherwise required by law.

101.04 Bidder. Any individual, firm, partnership, or corporation submitting a
proposal for the work contemplated, acting directly or through a duly authorized
representative.

101.05 Bridge. A structure, including supports, erected over a depression or
an obstruction, such as water, highway, or railroad, and having a track or passageway
for carrying traffic or other moving loads, and having a length of more than 6.1 m (20

ft.).

Length. The length of a bridge structure is the overall length measured along
the line of survey stationing back to back of backwalls of abutments, if present,
otherwise end to end of the bridge floor; but in no case less than the total clear
opening of the structure. The length of multiple box culverts shall be between the
extreme ends of the openings.

Roadway width. The clear width measured at right angles to the longitudinal
centerline of the bridge between the bottom of curbs or guard timbers, or in the case
of multiple height of curbs, between the bottoms of the lower risers.

101.06 Calendar Day. Every day shown on the calendar.

101.07 Chief, Bureau of Construction.  The Engineer in charge of the Central
Bureau of Construction in Springfield.

101.08 Contract. The written Agreement between the Department and the
Contractor setting forth the obligations of the parties thereunder, including, but not
limited to, the performance of the work, the furnishing of labor and materials, and the
basis of payment.

The contract includes the invitation for bids, proposal, letter of award, contract
form and contract bond, Specifications, Supplemental Specifications, Special
Provisions, general and detailed plans, and any Agreements required to complete the
construction of the work in an acceptable manner, including authorized extensions
thereof, all of which constitute one instrument.

101.09 Contract Bond. The approved form of security furnished by the
Contractor and his/her surety as a guaranty that the Contractor will execute the work
according to the terms of the contract.

101.10 Contract Time. The number of working days or calendar days or
combination allowed for completion of the contract, including authorized time
extensions.

When a calendar date of completion is shown in the proposal, the contract shall
be completed on or before that date.

101.11 Contractor. The individual, firm, partnership, joint venture, or
corporation contracting with the Department for performance of prescribed work.



Definition of Terms Art. 101.12

101.12 Culvert. A drainage structure extending across and beneath a traveled
way and having a tubular or box type cross section.

101.13 Department. The Department of Transportation of the State of Illinois
with principal offices of business at Springfield, when the State is the awarding
authority.

The County Board, when a County is the awarding authority.

The Council, the City Council, or the President and Board of Trustees, when a
city, village, or town is the awarding authority.

The County or Municipality and the lllinois Department of Transportation when
the lllinois Department of Transportation is the awarding agency and the County or
Municipality is supervising construction.

101.14 District Engineer. The Engineer in complete charge of the district in
which the work under contract is located.

101.15 Engineer. The Director of Highways of the Department of
Transportation of the State of lllinois; or authorized representative limited by the
particular duties entrusted to that person, when the State is the awarding authority.

The County Superintendent of Highways, when Cook County is the awarding
authority, and the County Engineer, when any other county is the awarding authority.
The County Superintendent of Highways, when the project is in Cook County, the
County Engineer when the project is in any other county and the lllinois Department
of Transportation when the lllinois Department of Transportation is the awarding
authority and the County is supervising construction.

The City Engineer or Engineer employed by the municipality, when a city, village
or town is the awarding agency. The City Engineer or Engineer employed by the
municipality, and the lllinois Department of Transportation when the lllinois
Department of Transportation is the awarding agency and a city, village or town is
supervising construction.

101.16 Equipment. All machinery and equipment, together with the necessary
supplies for upkeep and maintenance, and also tools and apparatus necessary for the
proper construction and acceptable completion of the work.

101.17 Extra Work. An item of work not provided for in the contract as
awarded but found essential to the satisfactory completion of the contract within its
intended scope as determined by the Engineer.

101.18 Inspector. The authorized representative of the Engineer assigned to
make detailed inspection of any or all portions of the work or material.

101.19 Invitation for Bids.  The advertisement for proposals for all work or
materials on which bids are required. Such advertisement will indicate with
reasonable accuracy the quantity and location of the work to be done or the character
and quantity of the material to be furnished and the time and place of the opening of
proposals.




Art. 101.20 Definition of Terms

101.20 Laboratory. The testing laboratory of the Department or any other
testing laboratory which may be designated by the Engineer.

101.21 Local Traffic. Local traffic is traffic whose immediate destination is
within the limits of construction or closure, limited to use by persons for necessary
access to real property not otherwise accessible by another public way.

101.22 Materials. Any substances specified for use in the construction of the
project and its appurtenances.

101.23 Median. The portion of a divided highway separating the traveled ways
for traffic in opposite directions.

101.24 Notice to Bidders. The official notice included in the proposal form.

101.25 Pavement Structures. The combination of subbase, base course, and
surface course placed on a subgrade to support the traffic load and distribute it to the
roadbed.

101.26 Pay ltem. A specifically described unit of work for which a price is
provided in the contract.

101.27 Plans. The approved plans, profiles, typical cross sections, working
drawings, and supplemental drawings, or exact reproductions thereof, which show the
location, character, dimensions, and details of the work to be done.

101.28 Proposal. The offer of a bidder, on the prescribed form, to perform the
work and to furnish the labor and materials at the prices quoted.

101.29 Proposal Guaranty. The security furnished with a bid to guarantee the
bidder will enter into the contract if the bid is accepted.

101.30 Railroad. The Railroad or Railway Company whose property is
involved in the work.

101.31 Railroad Engineer.  The Chief Engineer or Superintendent of the
Railroad, or authorized representative limited by the particular duties entrusted to
him/her.

101.32 Ready-Mixed Concrete.  Ready-mixed concrete is a central-mixed,
transit-mixed, or shrink-mixed concrete transported and delivered in a plastic state
ready for placement in the work.

(@) Central-Mixed Concrete. A central-mixed concrete is ready-mixed concrete
which has been completely mixed in a stationary mixing plant.

(b) Transit-Mixed Concrete. A transit-mixed concrete is ready-mixed concrete
completely mixed in a truck mixer.

(c) Shrink-Mixed Concrete. A shrink-mixed concrete is ready-mixed concrete
which has been partially mixed in a central mixing plant; the mixing then
being completed in a truck mixer.



Definition of Terms Art. 101.33

101.33 Resident Engineer/Resident Technician. The authorized
representative of the Engineer in immediate charge of the engineering details of a
construction project.

101.34 Right of Way. A general term denoting land, property, or interest
therein, usually in a strip, acquired for or devoted to transportation purposes.

101.35 Roadbed. The graded portion of a highway within side slopes,
prepared as a foundation for the pavement structure and shoulders.

101.36 Roadside. A general term denoting the area adjoining the outer edge
of the roadway. Extensive areas between the roadways of a divided highway may
also be considered roadside.

101.37 Roadside Development. Those items necessary to the complete
highway which provide for the preservation of landscape materials and features; the
rehabilitation and protection against erosion of all areas disturbed by construction
through seeding, sodding, mulching, and the placing of other ground covers; and such
suitable planting and other improvements as may increase the effectiveness and
enhance the appearance of the highway.

101.38 Roadway. The portion of the right of way within limits of construction.

101.39 Shoulder. The portion of the roadway contiguous with the traveled way
for accommodation of stopped vehicles, emergency use, and lateral support of base
and surface courses.

101.40 Sidewalk. That portion of the roadway primarily constructed for the use
of pedestrians.

101.41 Special Provisions. Additions and revisions to the Standard and
Supplemental Specifications covering conditions peculiar to an individual contract.

101.42 Specifications. The body of directions, provisions, and requirements
contained herein, or in any supplement adopted by the Department, together with
written agreements and all documents of any description made or to be made
pertaining to the method or manner of performing and paying for the work, the
quantities, and the quality of materials to be furnished under the contract.

101.43 State.
(&) The State of lllinois, when the State is the awarding authority.
(b) The County, when a County is the awarding authority.

(c) The Municipality, when a city, village, or town is the awarding authority.

101.44 Structure. Unless otherwise defined in the Specifications, structures
shall comprise all objects constructed of materials other than earth, required by the
contract to be built or to be removed, but not including surfacings, base courses,
subbases, gutters, curbs, sidewalks, and driveway pavement.

101.45 Subcontractor.  An individual, firm, partnership, or corporation who,
with the written consent of the Engineer, assumes obligation for performing specified
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Art. 101.46 Definition of Terms
work.

101.46 Subgrade. The top surface of a roadbed upon which the pavement
structure and shoulders are constructed.

101.47 Substructure.  All of that part of the structure below the bearings of
simple and continuous spans, skewbacks of arches, and tops of footings of rigid
frames, together with the backwalls, wing walls, and wing protection railings.

101.48 Superstructure. The entire structure except the substructure.

101.49 Supplemental Specifications.  Additions and revisions to the Standard
Specifications contained herein that are adopted subsequent to issuance of this book.

101.50 Surety. The corporation, partnership, or individual, other than the
Contractor, executing the Contract Bond.

101.51 Traffic Control Plan.  Those portions of the contract plans, Special
Provisions, Specifications, and Supplemental Specifications having to do with
temporary traffic control.

101.52 Traveled Way. The portion of the roadway for the movement of
vehicles, exclusive of shoulders and auxiliary lanes.

101.53 Utility. The privately, publicly, or cooperatively owned lines, facilities,
and systems for producing, transmitting, or distributing communications, power,
electricity, light, heat, gas, oil, crude products, water, steam, waste, storm water not
connected with highway drainage, and other similar commodities, including publicly
owned fire and police signal systems and street lighting systems, which directly or
indirectly serve the public or any part thereof. The term "utility" shall also mean the
utility company, inclusive of any wholly owned or controlled subsidiary.

101.54 Work. Work shall mean the furnishing of all labor, materials,
equipment, and other incidentals necessary or convenient to the successful
completion of the project and the carrying out of all the duties and obligations imposed
by the contract.

SECTION 102. BIDDING REQUIREMENTS AND CONDITIONS

102.01 Prequalification of Bidders.

(@) State of lllinois. When the awarding authority is the State of Illinois, each
prospective bidder, prior to being considered for issuance of any proposal
forms, will be required to file, on forms furnished by the Department, a
prequalification application according to the requirements of the
Department's Prequalification Manual.

Upon review of the prequalification application and determination of
prequalification ratings, the Department will issue to the Contractor a
"Certificate of Eligibility". The certificate indicates the Contractor's financial
and work rating limits, and allows the Contractor to request proposal forms.
Upon request, the Department will then furnish proposal forms to the



Bidding Requirements and Conditions Art. 102.01

Contractor for bidding according to the requirements of the Prequalification
Manual.

The prospective bidder may be requested to file a statement showing the
amount and condition of equipment which will be available. Before an
award is made, the bidder may be required to furnish an outline of his/her
plans for conducting the work.

(b) County or Municipality. When the awarding authority for contract
construction work is the County Board of a County, the Council, the City
Council, or the President and Board of Trustees of a city, village, or town,
each prospective bidder, in evidence of competence, shall furnish the
awarding authority as a prerequisite to the release of proposal forms by the
awarding authority, a certified or photostatic copy of a "Certificate of
Eligibility" issued by the Department of Transportation, according to Article
102.01(a).

The 2 low bidders must file within 24 hours after the letting a sworn affidavit,
in triplicate, showing all uncompleted contracts awarded to them and all low
bids pending award for Federal, State, County, Municipal and private work,
using the blank form made available for this affidavit. One copy shall be
filed with the awarding authority and 2 copies with the District office.

102.02 Contents of Proposal Forms. Upon request, and subject to the
conditions of Article 102.01, the Department will furnish the prequalified, prospective
bidders a proposal form. This form will state the location and description of the
contemplated construction and will show the estimate of the various quantities and
kinds of work to be performed or materials to be furnished, and will have a schedule
of items for which unit bid prices are invited. The proposal form will state the time in
which the work must be completed, the amount of the proposal guaranty, labor
requirements, and the date, time and place of the opening of proposals. The form
also will include any Special Provisions or requirements which vary from or are not
contained in these Specifications.

102.03 Issuance of Proposal Forms. The Department reserves the right to
refuse to issue a proposal form for any of the following reasons:

(@) Lack of competency and adequate machinery, plant, and other equipment,
as revealed by the financial statement and experience questionnaires
required under Article 102.01.

(b) Uncompleted work which, in the judgment of the Department, might hinder
or prevent the prompt completion of additional work if awarded.

(c) False information provided on a bidder's "Affidavit of Availability".

(d) Failure to pay, or satisfactorily settle, all bills due for labor and material on
former contracts in force at the time of issuance of proposal forms.

(e) Failure to comply with any prequalification regulations of the Department.
(f) Default under previous contracts.

(9) Unsatisfactory performance record as shown by past work for the
Department, judged from the standpoint of workmanship and progress.



Art. 102.03 Bidding Requirements and Conditions

(h) When the Contractor is suspended from eligibility to bid at a public letting
where the contract is awarded by, or requires approval of, the Department.

(i) When any agent, servant, or employee of the prospective bidder currently
serves as a member, employee, or agent of a governmental body that is
financially involved in the proposed work.

(i) When any agent, servant, or employee of the prospective bidder has
participated in the preparation of plans or specifications for the proposed
work.

102.04 Interpretation of Quantities in the Bid Schedule. The quantities
appearing in the bid schedule are approximate and are prepared for the comparison
of bids. Payment to the Contractor will be made only for the actual quantities of work
performed and accepted or materials furnished according to the contract. The
scheduled quantities of work to be done and materials to be furnished may each be
increased, decreased, or omitted as hereinafter provided.

102.05 Examination of Plans, Specifications, Special Provisions, and Site

of Work. The prospective bidder shall, before submitting a bid, carefully examine the
provisions of the contract. The bidder shall inspect in detail the site of the proposed
work, investigate and become familiar with all the local conditions affecting the

contract and fully acquaint themselves with the detailed requirements of construction.
' Submission of a bid shall be a conclusive assurance and warranty the bidder has

made these examinations and the bidder understands all requirements for the
performance of the work. If his/her bid is accepted, the bidder will be responsible for
all errors in the proposal resulting from his/her failure or neglect to comply with these
instructions. The Department will, in no case, be responsible for any costs, expenses,
losses, or change in anticipated profits resulting from such failure or neglect of the
bidder to make these examinations.

The bidder shall take no advantage of any error or omission in the proposal and
advertised contract. Any prospective bidder who desires an explanation or
interpretation of the plans, specification, or any of the contract documents, shall
request such in writing from the Central Bureau of Design and Environment, in
sufficient time to allow a written reply by the Department that can reach all prospective
bidders before submission of their bids. Any reply given a prospective bidder
concerning any of the contract documents, plans, and specifications will be furnished
to all prospective bidders in the form determined by the Department including, but not
limited to, an addendum, if the information is deemed by the Department to be
necessary in submitting bids or if the Department concludes the information would
aid competition. Oral explanations, interpretations, or instructions given before the
submission of bids unless at a prebid conference will not be binding on the
Department.

102.06 Preparation of the Proposal.  Bidders shall submit their proposals on
the form furnished by the Department. The proposal shall be executed properly, and
bids shall be made for all items indicated in the proposal form, except when alternate
bids are asked, a bid on more than one alternate for each item is not required, unless
otherwise provided. The bidder shall indicate in figures, a unit price for each of the
separate items called for in the proposal form; the bidder shall show the products of
the respective quantities and unit prices in the column provided for that purpose, and
the gross sum shown in the place indicated in the proposal form shall be the
summation of said products. All writing shall be with ink or typewriter, except the
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Bidding Requirements and Conditions Art. 102.06

signature of the bidder which shall be written in ink.

If the proposal is made by an individual, that individual's name and business
address shall be shown. If made by a firm or partnership, the name and business
address of each member of the firm or partnership shall be shown. If made by a
corporation, the proposal shall show the names, titles, and business addresses of the
president, secretary, and treasurer, and the seal of the corporation shall be affixed
and attested by the secretary.

The proposal form will be issued to a prequalified bidder in the same name and
style as shown on the "Contractor's Statement of Experience and Financial Condition"
used for prequalification and shall be submitted in like manner.

102.07 Combination Bids. A combination bid is a total bid received on 2 or
more proposals. No combination bids other than those specifically set up by the
Department will be considered. Separate proposal forms will be issued for each
project in the combination so bids may be submitted on the combination as well as
on separate units of the combination. The Department reserves the right to make
awards on combination bids or separate bids to the best advantage of the
Department.

If a combination bid is submitted on 2 or more proposals, separate proposals on
each individual contract shall also be submitted, and unless separate proposals are
so submitted, the combination bid will not be considered. If the bidder desires to
submit a combination bid, the bidder shall state, in the place provided in the proposal
form, the amount of the combination bid for the entire combination.

If a combination bid is submitted on any stipulated combination, and errors are
found to exist in computing the gross sum bid on any one or more of the individual
proposals, corrections shall be made, by the Department and the amount of the
combination bid shall be corrected so that it will be in the same proportion to the sum
of the corrected gross sum bid as the combination bid submitted was to the sum of
the gross sum bid submitted.

The following provisions shall govern combination bidding:

(@) A combination bid which is submitted for 2 or more proposals and awarded
on that basis shall have the bid prorated against each proposal in proportion
to the bid submitted for each proposal.

(b) Separate contracts shall be executed for each individual proposal included
in the combination.

(c) The completion date for all contracts awarded on a combination bid shall
be the latest completion date designated in any one or more of the contracts
included in the combination, unless otherwise provided in the contracts.

The working days for all contracts awarded on a combination bid shall be
the largest number of working days designated in any one or more of the
contracts included in the combination, unless otherwise provided in the
contracts.

(d) An extension of time for any one or more contracts awarded on a
combination bid shall automatically extend all contracts awarded on the
combination.
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Bidding Requirements and Conditions

In the event the Contractor fails to complete any one or all of the contracts
on the combination bid by the contract completion date plus any authorized
extension, or the contract working days plus any authorized extension, the
liquidated damages shall be determined from the schedule of deductions
for each day of overrun in contract time in Article 108.09, based on the
combination bid total, and shall be computed on the combination and
prorated against the 2 or more individual contracts based on the dollar value
of each contract.

The plans and Special Provisions for each separate contract shall be
construed separately for all requirements, except as described in
paragraphs (a) through (e) listed above.

102.08 Rejection of Proposals. The Department reserves the right to reject
proposals for any of the conditions in Article 102.03 or for any of the following

reasons:

@)

(b)

(©

(d)

(e)

®

()

(h)
@)

More than one proposal for the same work from an individual, firm,
partnership, or corporation under the same or different names.

Evidence of collusion among bidders.

Unbalanced proposals in which the bid prices for some items are, in the
judgement of the Department, out of proportion to the bid prices for other
items.

If the proposal does not contain a unit price for each pay item listed except
in the case of authorized alternate pay items or lump sum pay items.

If the proposal form is other than that furnished by the Department; or if the
form is altered or any part thereof is detached.

If there are omissions, erasures, alterations, unauthorized additions,
conditional or alternate bids, or irregularities of any kind which may tend to
make the proposal incomplete, indefinite, or ambiguous as to its meaning.

If the bidder adds any provisions reserving the right to accept or reject an
award, or to enter into a contract pursuant to an award.

If the proposal is not accompanied by the proper proposal guaranty.

If the proposal is prepared with other than ink or typewriter, or otherwise
fails to meet the requirements of Article 102.06.

102.09 Proposal Guaranty. Each proposal shall be accompanied by a bid
bond on the Department form contained in the proposal, executed by a corporate
surety company satisfactory to the Department, by a bank cashier's check or a
properly certified check for not less than 5 percent of the amount bid, or for the
amount specified in the following schedule:
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Amount of Bid Proposal Guaranty
Up to $ 5,000 $ 150
$ 5,000 10,000 300
10,000 50,000 1,000
50,000 100,000 3,000
100,000 150,000 5,000
150,000 250,000 7,500
250,000 500,000 12,500
500,000 1,000,000 25,000
1,000,000 1,500,000 50,000
1,500,000 2,000,000 75,000
2,000,000 3,000,000 100,000
3,000,000 5,000,000 150,000
5,000,000 7,500,000 250,000
7,500,000 10,000,000 400,000
10,000,000 15,000,000 500,000
15,000,000 20,000,000 600,000
20,000,000 25,000,000 700,000
25,000,000 30,000,000 800,000
30,000,000 35,000,000 900,000
over 35,000,000 1,000,000

In the event that one proposal guaranty check is intended to cover two or more
proposals, the amount must be equal to the sum of the proposal guaranties which
would be required for each individual proposal.

If a combination bid is submitted, the proposal guaranties which accompany the
individual proposals making up the combination will be considered as also covering
the combination bid.

Bank cashier's checks or properly certified checks accompanying proposals shall
be made payable to the Treasurer, State of lllinois, when the State is the awarding
authority; the County Treasurer, when a County is the awarding authority; or the City,
Village, or Town Treasurer, when a city, village, or town is the awarding authority.

102.10 Delivery of Proposals. Each proposal should be submitted in a special
envelope furnished by the Department. The blank spaces on the envelope shall be
filled in correctly to clearly indicate its contents. When an envelope other than the
special one furnished by the Department is used, it shall be of the same general size
and shape and be similarly marked to clearly indicate its contents. When sent by
mail, the sealed proposal shall be addressed to the Department at the address and
in care of the official in whose office the bids are to be received. All proposals shall
be filed prior to the time and at the place specified in the Notice to Bidders. Proposals
received after the time specified will be returned to the bidder unopened.

102.11 Withdrawal of Proposals. Permission will be given a bidder to
withdraw a proposal if the bidder makes the request in writing or by telegram before
the time for opening proposals.

102.12 Public Opening of Proposals. Proposals will be opened and read
publicly at the time and place specified in the Notice to Bidders. Bidders, their
authorized agents, and other interested parties are invited to be present.

11



Art. 103.01 Award and Execution of Contract
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SECTION 103. AWARD AND EXECUTION OF CONTRACT

103.01 Consideration of Proposals. After the proposals are opened and
read, they will be compared on the basis of the summation of the products of the
quantities shown in the bid schedule by the unit bid prices. In the event of a
discrepancy between unit bid prices and extensions, the unit bid price shall govern.
In awarding contracts, the Department will, in addition to considering the amounts
stated in the proposals, take into consideration the responsibility of the various
bidders as determined from a study of the data required under Article 102.01, and
from other investigations which it may elect to make.

The right is reserved to reject any or all proposals, to waive technicalities, or to
advertise for new proposals, if in the judgment of the Department, the best interests
of the Department will be promoted thereby.

103.02 Award of Contract. The award of contract will be made within 45
calendar days after the opening of proposals to the lowest responsible and qualified
bidder whose proposal complies with all the requirements prescribed. The successful
bidder will be notified by letter of intent that his/her bid has been accepted, and
subject to the following conditions, the bidder will be the Contractor.

An approved contract executed by the Department is required before the State
is bound. An award may be cancelled any time by the Department prior to execution
in order to protect the public interest and integrity of the bidding process or for any
other reason if, in the judgment of the Department, the best interests of the
Department will be promoted thereby.

If a contract is not awarded within 45 days after the opening of proposals, bidders
may file a written request with the Department for the withdrawal of their bid, and the
Department will permit such withdrawal.

103.03 Return Of Proposal Guaranty.  The proposal guaranty checks of all
except the 2 lowest bidders will be returned promptly after the proposals have been
checked, tabulated, and the relation of the proposals established. Proposal guaranty
checks of the 2 lowest bidders will be returned as soon as the contract and contract
bond of the successful bidder have been properly executed and approved. Bid bonds
will not be returned.

After a period of 3 working days has elapsed after the date of opening proposals,
the Department may permit the 2 lowest bidders to substitute for the bank cashier's
checks or certified checks submitted with their proposals as proposal guaranties, bid
bonds on the Department forms executed by corporate surety companies satisfactory
to the Department.

103.04 Requirement of Contract Bond. The Contractor shall furnish the
Department a performance and payment bond with good and sufficient sureties in the
full amount of the contract as the penal sum. The surety shall be acceptable to the
Department, shall waive notice of any changes and extensions of time, and shall
submit its bond on the form furnished by the Department.

103.05 Execution of Contract. The contract shall be executed by the
successful bidder and returned, together with the Contract Bond, within 15 days after
the contract has been mailed to the bidder.
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If the bidder to whom award is made is a corporation organized under the laws
of a State other than lllinois, the bidder shall furnish the Department a copy of the
corporation's Certificate of Authority to do business in the State of lllinois with the
return of the executed contract and bond. Failure to furnish such evidence of a
Certificate of Authority within the time required will be considered as just cause for the
annulment of the award and the forfeiture of the proposal guaranty to the State, not
as a penalty, but in payment of liquidated damages sustained as a result of such
failure.

103.06 Failure to Execute Contract. If the contract is not executed by the
Department within 15 days following receipt from the bidder of the properly executed
contracts and bonds, the bidder shall have the right to withdraw his/her bid without
penalty.

Failure of the successful bidder to execute the contract and file acceptable bonds
within 15 days after the contract has been mailed to the bidder shall be just cause for
the cancellation of the award and the forfeiture of the proposal guaranty which shall
become the property of the Department, not as a penalty, but in liquidation of
damages sustained. Award may then be made to the next lowest responsible bidder,
or the work may be readvertised and constructed under contract, or otherwise, as the
Department may decide.

SECTION 104. SCOPE OF WORK

104.01 Intent of the Contract.  The intent of the contract is to prescribe a
complete outline of work which the Contractor undertakes to do in full compliance with
the plans and specifications. The Contractor shall perform all earthwork, construct
all base and surface courses, structures, and such additional, extra, and incidental
construction as may be necessary to complete the work to the finished lines, grades
and cross sections in an acceptable manner. The Contractor shall furnish all required
materials, equipment, tools, labor, and incidentals, unless otherwise provided in the
contract, and shall include the cost of these items in the unit prices bid for the several
units of work.

104.02 Alterations, Cancellations, Extensions and Deductions. The
Department reserves the right to make, in writing, at any time during work, such
changes in quantities and such alterations in work as necessary to satisfactorily
complete the project. Such changes in quantities and alterations shall not invalidate
the contract nor release the surety, and the Contractor agrees to perform the work
as altered.

If the alterations or changes in quantities significantly change the character of the
work under the contract, whether or not changed by any such different quantities or
alterations, an adjustment, excluding loss of anticipated profits, will be made to the
contract. The basis for the adjustment shall be agreed upon prior to the performance
of the work. If a basis cannot be agreed upon, then an adjustment will be made either
for or against the Contractor in such amount as the Engineer may determine to be fair
and equitable.

If alterations or changes in quantities do not significantly change the character
of the work to be performed under contract, the altered work will be paid for as
provided elsewhere in the contract.
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The term "significant change" shall be construed to apply only when the character
of the work as altered differs materially in kind or nature from that involved or included
in the original proposed construction or when a major item, defined as an item whose
total original contract costs exceeds 10 percent of the total original contract amount,
is increased in excess of 125 percent or decreased below 75 percent of the original
contract quantity.

All alterations, cancellations, extensions, and deductions shall be authorized in
writing by the Engineer before work is started. Such authorizations shall set up the
items of work involved and the method of payment for each item.

The Contractor shall accept payment for alterations which result in an increase
or decrease in the quantities of work to be performed according to the following:

(@) All increases in work of the type which appear in the contract as pay items
accompanied by unit prices shall, except as provided under paragraph (d)
herein, be paid for at the contract unit prices. Decreases in quantities
included in the contract shall be deducted from the contract at the unit bid
prices. No allowance will be made for delays or anticipated profits.

(b) Major items of work for which the quantities are increased by not more than
125 percent or reduced to not less than 75 percent of the original contract
qguantities will be paid for as specified in paragraph (a) above. Any
adjustments for increased quantities for major items of work increased more
than 125 percent shall only apply to that portion in excess of 125 percent
of original contract quantities. Any adjustments made for major items of
work which are decreased to less than 75 percent of the original contract
guantities shall apply to the actual amount of work performed.

(c) Extra work which is not included in the contract as pay items at unit prices
and is not included in other items of the contract will be paid for according
to Article 109.04.

(d) Extra work for which there is a pay item at unit price in the contract which
for any one or more of the following reasons materially increases or
decreases the cost of the pay item as bid and which is not included in the
prices bid for other items in the contract will be paid for according to Article
109.04. This includes:

(1) Work involving a substantial change of location.
(2) Work which differs in design.
(3) Work requiring a change in the type of construction.

(e) In cases where the Department cancels or alters any portion of the contract
items, items which are partially completed shall be paid for as specified in
Article 109.06.

Claims for extra work which have not been authorized in writing by the Engineer
will be rejected.

104.03 Differing Site Conditions. During the progress of the work, if
subsurface or latent physical conditions are encountered at the site differing materially
from those indicated in the contract or if unknown physical conditions of an unusual
nature, differing materially from those ordinarily encountered and generally
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recognized as inherent in the work provided for in the contract, are encountered at the
site, the party discovering such conditions shall promptly notify the other party in
writing of the specific differing conditions before they are disturbed and before the
affected work is performed.

Upon written notification, the Engineer will investigate the conditions, and if
he/she determines the conditions materially differ and cause an increase or decrease
in the cost or time required for the performance of any work under the contract, an
adjustment, excluding loss of anticipated profits, will be made and the contract
modified in writing accordingly. The Engineer will notify the Contractor of his/her
determination whether or not an adjustment of the contract is warranted.

No contract adjustment which results in a benefit to the Contractor will be allowed
unless the Contractor has provided the required written notice. No contract
adjustment will be allowed for any effects caused on unchanged work.

Any adjustment in compensation because of a change or changes resulting from
one or more of the conditions described in the foregoing paragraph will be made
according to the Provisions of Article 104.02. Any adjustment in contract time
because of such change or changes will be made according to the provisions of
Article 108.08.

104.04 Maintenance of Detours. The Contractor shall be responsible for
maintaining detour routes, except on state designated routes. When the road upon
which construction is in progress is closed to public use by the Engineer, the
Contractor will, unless otherwise specified, be relieved of all responsibility in
connection with the maintenance or marking of suitable detours.

104.05 Rights In and Use of Materials Found on the Work. The Contractor,
with the approval of the Engineer, may use on the work such stone, gravel, sand, or
other material determined suitable by the Engineer as may be found in the excavation,
and will be paid both for the excavation of such materials at the corresponding
contract unit price and for the pay item for which the excavated material is used. The
Contractor shall replace, at his/her own expense, with other acceptable material, all
of that portion of the excavation material so removed and used which was needed for
use in the embankments, backfills, approaches, or otherwise. No charge for the
materials so used will be made against the Contractor. The Contractor shall not
excavate or remove any material from within the highway location which is not within
the grading limits, as indicated by the slope and grade lines, without written
authorization from the Engineer.

Unless otherwise provided, the material from any existing old structure may be
used temporarily by the Contractor in the erection of the new structure. Such material
shall not be cut or otherwise damaged except with the approval of the Engineer.

104.06 Final Clean Up. Before final acceptance, all borrow pits and ground
occupied by the Contractor in connection with the work shall be cleaned of all rubbish,
excess materials, temporary structures and equipment, and all parts of the work shall
be left in a neat and presentable condition.

The Contractor shall clean off all cement streaks or drippings, paint smears or
drippings, rust stains, oil, grease, bituminous materials, dirt, and other foreign
materials deposited or accumulated on or in any structure or curb and gutter due to
the Contractor's operations.

15
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104.07 Value Engineering Proposals. The Contractor may submit to the
Department in writing, proposals for modifying the contract documents to provide
innovative, alternative lower cost construction without impairing the essential functions
and characteristics of the facility including, but not limited to, service life, reliability,
economy of operation, ease of maintenance, necessary standardized features,
desired appearance, or design standards.

(@) Proposal Submittals. Value Engineering Proposals shall be submitted in
two phases as follows:

@

@

Concept Phase. Prior to the submittal of any Value Engineering
Proposal, the Contractor shall submit a brief summary outlining the
concept of the proposal to the Central Bureau of Construction and the
District Office. Within five working days after receipt of the proposal
concept, the Department will notify the Contractor as to whether or not
the proposal concept qualifies for consideration as Value Engineering.
If it appears, based on the concept, the actual proposal will require a
review period exceeding the normal review period, as outlined below,
the Contractor will be so advised. Approval of the concept does not
constitute or imply approval of the subsequent submittal of the
complete Value Engineering Proposal.

After the concept has been approved, the Contractor, if electing to
proceed with submittal of the complete Value Engineering Proposal,
shall submit the proposal simultaneously to the district and the Central
Bureau of Construction for review. The district will forward their
recommendations to the Central Bureau of Construction within 10
working days after receipt of the proposal, provided the proposal is
complete and contains all the required information for review. The
Central Bureau of Construction will notify the Contractor as to the
acceptability of the proposal within 5 working days of receipt of the
district's recommendation, unless additional review time has been
established as noted in the concept review process.

(b) Contents of Proposal. Value Engineering Proposals shall contain the
following information:

(©)

@

)
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A Statement that the proposal is submitted as a Value Engineering
Proposal.

A complete description detailing the proposed modification to the
contract documents.

A complete cost analysis detailing the unit costs and quantities to be
deleted and/or added by the proposal.

A complete analysis of the impact the proposed modification will have
on the prosecution and progress of the contract.

Consideration of Proposal. The following conditions will govern the
consideration of Value Engineering Proposals:

@

All proposals apply only to the contract under which it is submitted.
The Contractor will be guaranteed propriety of authorship as well as
ownership of the proposal until such time it is approved by the
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Department. The Department will have the right to use, duplicate, and
disclose in whole or in part any data necessary for the utilization of the
proposal. The Department retains the right to utilize any accepted
proposal or part thereof on any other or subsequent contracts without
obligation to the Contractor. This provision is not intended to deny
rights provided by law with respect to patented materials or processes.

If the Department has under consideration certain revisions or
modifications to the contract at the time of execution of the contract,
the Contractor will be so notified at the preconstruction conference.
Revisions or modifications to the contract generated by the
Department shall not be incorporated into any Value Engineering
Proposal submitted by the Contractor.

The proposal shall not consist of any experimental products or
materials to be incorporated. However, proposals containing the use
of alternate methods and equipment, as allowed under Article 108.06,
may be presented for consideration.

The reduction of quantities or deletion of items of work which result
from adjustment of the contract to meet field conditions as allowed
under Article 104.02, shall not be incorporated into any Value
Engineering Proposal. Proposals based solely on the waiving of
specifications or contract requirements will not be considered.

The proposal must be submitted and approved prior to undertaking
any work on the proposed modification.

The Contractor shall have no claim against the Department for any
costs or delays resulting from the review process and/or disapproval
of any Value Engineering Proposal, including but not limited to,
development costs, anticipated profits, increased material cost, and
increased labor costs.

The Department will be the sole judge as to the acceptability of a
proposal and the estimated net savings resulting from implementation
of the proposal. In determining the estimated net savings, the right is
reserved to disregard the contract bid prices if, in the judgement of the
Engineer, such prices do not represent a fair measure of the value of
work to be performed or to be deleted.

The Department reserves the right where it deems such action
appropriate, to require the Contractor to share in the costs of reviewing
and investigating any Value Engineering Proposal. When this
requirement is imposed, the Contractor shall indicate his/her
acceptance thereof in writing, and such acceptance shall constitute full
authority for the Department to deduct amounts payable to the
Department from any monies due or that may become due to the
Contractor under the contract.

The Contractor shall be responsible for any modification of the contract
plans required as part of the Value Engineering Proposal. When
contract plan modifications are included as part of the proposal, the
Contractor shall furnish a copy of the modifications to the Department
and shall be solely responsible for any errors or omissions resulting

17
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from the modification.

(d) Acceptance of the Proposal. If the Value Engineering Proposal is accepted,
the changes will be incorporated into the contract through changes in the
quantities of unit bid items, new agreed price items or by force account as
appropriate. The cost of the revised work will be paid directly as completed.
In addition to such payment, the Department will pay the Contractor a Value
Engineering Incentive according to the following criteria.

A = Adjusted cost
B = Original cost
C = Department's cost incurred as a result

of investigation and application of the proposal

For contracts less than $1,000,000 in awarded value, the Contractor

will be paid as follows:

When the total cumulative value of all Value Engineering Proposals
submitted for an individual contract is equal to or less than 1.5% of the
awarded contract value, payment will be 0.5 (B-A-C).

When the total cumulative value of all Value Engineering Proposals
submitted for an individual contract is greater than 1.5% of the awarded
contract value, payment will be 0.65 (B-A-C).

For contracts that are at least $1,000,000 but do not exceed

$5,000,000 in awarded value, the Contractor will be paid as follows:

When the total cumulative value of all Value Engineering Proposals
submitted for an individual contract is equal to or less than 2.0% of the
awarded contract value, payment will be 0.5 (B-A-C).

When the total cumulative value of all Value Engineering Proposals
submitted for an individual contract is greater than 2.0% of the awarded
contract value, payment will be 0.65 (B-A-C).

For contracts that exceed $5,000,000 in awarded value, the Contractor

will be paid as follows:

When the total cumulative value of all Value Engineering Proposals
submitted for an individual contract is equal to or less than 1.0% of the
awarded contract value, payment will be 0.5 (B-A-C).

When the total cumulative value of all Value Engineering Proposals

submitted for an individual contract is greater than 1.0% of the awarded
contract value, payment will be 0.65 (B-A-C).

SECTION 105. CONTROL OF WORK

105.01 Authority of Engineer.

All work of the contract shall be completed to the satisfaction of the Engineer.
The decision of the Engineer shall be final on all questions which may arise regarding,
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including but not limited to, the quality and acceptability of materials and work; the
manner of performance; acceptable rates of progress on the work; the interpretation
of the contract plans and specifications; the fulfillment of the contract; the
measurement of quantities and payment under the contract; and the determination
of the existence of changed or differing site conditions.

The Engineer will notify the Contractor in writing if the work is to be suspended
wholly or in part due to the failure of the Contractor to carry out provisions of the
contract or failure to carry out orders of the Engineer. The work may also be
suspended at the Contractor's risk for such periods as the Engineer may deem
necessary due to unsuitable weather; for conditions considered unsuitable for the
prosecution of the work or for any other condition or reason deemed to be in the
public interest.

The contract does not require the Engineer to provide the Contractor with
direction or advice on how to do the work. If the Engineer approves or recommends
any method or manner for doing the work, the approval or recommendation shall not
guarantee following the method or manner will result in compliance with the contract,
relieve the Contractor of the risks and obligations of the contract, or create liability
for the Department.

In case of failure on the part of the Contractor to execute work ordered by the
Engineer, the Engineer may, at the expiration of a period of 48 hours after giving
notice in writing to the Contractor, proceed to execute such work as may be deemed
necessary, and the cost thereof shall be deducted from compensation due or which
may become due the Contractor under the contract.

105.02 Authority of Railroad Engineer.  Whenever the safety of railroad traffic
during construction is concerned, the Railroad Engineer will have jurisdiction over
safety measures to be taken and his/her decision as to methods, procedure and
measures used shall be final, and any and all Contractors performing work near or
about the railroad shall be governed by such decision. Instructions to the Contractor
by the Railroad Engineer will be given through the Engineer. Unless otherwise
specified, all costs incurred in conforming to the requirements specified herein shall
be considered as included in the bid items of the contract and no additional
compensation will be allowed.

105.03 Conformity With Contract. All work performed and all materials
furnished shall be in conformity with the contract and the lines, grades, cross sections,
dimensions, and material requirements, including tolerances, shown on the plans or
indicated in the contract documents. All work or material which does not conform to
the requirements of the contract will be considered unacceptable.

Unacceptable work; whether the result of poor workmanship, use of defective
materials, damage through carelessness, or other cause; and unacceptable material
shall be removed and replaced or otherwise corrected in an acceptable manner by
and at the expense of the Contractor.

The Department reserves the right to accept work produced by the Contractor if
the Engineer finds the noncompliant materials, the finished product in which the
noncompliant materials are used, or the nonconforming work are in close conformity
with the contract. In this event, the Engineer shall document the basis of acceptance
by contract modification which may provide for an appropriate adjustment in the
contract price for such work or materials as the Engineer deems necessary to conform
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to the determination. The determination of the Department will be based on the best
engineering judgement of the Engineer and shall be final and binding.

Work done contrary to instructions given by the Engineer, work done beyond the
lines shown on the plans, or as given by the Engineer, or any extra work done without
written approval given by the Engineer will be considered as unacceptable and will
not be paid for under the contract. Work so done may be ordered removed or
replaced at the Contractor's expense.

The statement elsewhere in the contract of remedies for the use of unacceptable
materials or for unacceptable work shall not be exclusive of the remedies provided in
this Article unless expressly provided therein.

Upon failure of the Contractor to comply with any order of the Engineer made
under the provisions of this Article, the Engineer will have authority to cause the
unacceptable work to be corrected, removed or replaced, and to deduct the cost from
any monies due or to become due the Contractor.

105.04 Plans and Working Drawings. Plans showing details as are
necessary to give a comprehensive idea of the construction contemplated will be
furnished by the Department. The Department reserves the right to further detail and
illustrate the work. The Engineer may furnish the Contractor additional plans and
explanations consistent with the original plans. The Contractor shall perform the work
according to these additional plans and explanations.

The Contractor shall submit to the Engineer for approval such additional shop,
working, or layout drawings pertaining to the construction of the work, as may be
required, and prior to the approval of such plans or drawings, any work done or
materials ordered shall be at the Contractor's risk. The drawings shall be provided
sufficiently in advance of actual need in order to allow for review by the Department
and other agencies. The Engineer will require a minimum of up to 30 calendar days
for review after receipt of the submittal by the Department. The review may involve
rejection, revision, or resubmittal, in which case, the time may increase if the drawings
do not meet contract requirements or do not contain sufficient detail. The written
approval of the Engineer is required before proceeding with the work represented by
the drawings. Approval by the Engineer shall not confer upon the Department any
responsibility for the accuracy of the drawings. The Contractor shall bear all risk and
costs for work delay caused by nonapproval of the drawings.

When the contract includes work adjacent to a railroad and falsework,
cofferdams, or sheeting is required, the Contractor shall submit to the Engineer for
approval and the Railroad Engineer's approval, plans for the falsework, cofferdams,
or sheeting. The plans shall be submitted sufficiently in advance of the time the
Contractor intends to start work to permit checking. No such work shall be started
prior to receipt by the Contractor of approval of the plans for the falsework,
cofferdams, or sheeting. The Contractor shall give the Railroad Engineer not less
than 10 days notice, in writing, prior to beginning of such construction. The cost of
furnishing such drawings shall be included in the contract and no additional
compensation will be allowed the Contractor for any delays resulting therefrom.

105.05 Coordination of the Contract Documents. The contract is intended
to describe a complete work. In case of discrepancy, calculated dimensions govern
over scaled dimensions and the following relationships apply:
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Special Provisions* hold over: Plans
Recurring Special Provisions
Supplemental Specifications
Specifications

Plans hold over: Recurring Special Provisions
Supplemental Specifications
Specifications

Recurring Special Provisions hold over: Supplemental Specifications
Specifications

Supplemental Specifications hold over: Specifications
Details Plans hold over: Standard Plans

* Except Standards with revision numbers listed in the Index Sheets of the plans shall
hold precedence over standard numbers listed anywhere else.

105.06 Cooperation by Contractor. The Contractor will be supplied with a
minimum of 2 sets of approved plans and contract assemblies including Special
Provisions, one set of which the Contractor shall keep available on the work at all
times.

The Contractor shall give the work constant attention necessary to facilitate the
progress thereof, and shall cooperate with the Engineer, appointed inspectors and
other contractors in every way possible.

The Contractor shall have on the work at all times, as the Contractor's agent, a
competent English-speaking superintendent capable of reading and thoroughly
understanding the plans and Specifications and thoroughly experienced in the type
of work being performed, who shall receive instructions from the Engineer or
authorized representatives. The superintendent shall have full authority to execute
orders or directions of the Engineer without delay, and to promptly supply such
materials, equipment, tools, labor, and incidentals as may be required. Such
superintendent shall be furnished irrespective of the amount of work sublet.

105.07 Cooperation with Utilities. The adjustment of utilities consists of the
relocation, removal, replacement, rearrangements, reconstruction, improvement,
disconnection, connection, shifting, or altering of an existing utility facility in any
manner.

(@) Known Utilities. All known existing utilities are indicated on the plans.
Utilities which are to be adjusted shall be adjusted by the utility owner or the
owner's representative or by the Contractor as a contract item. Generally,
arrangements for adjusting existing utilities will be made by the Department
prior to project construction; however, utilities will not necessarily be
adjusted in advance of project construction and, in some cases, utilities will
not be removed from the proposed construction limits. When utility
adjustments must be performed in conjunction with construction, the utility
adjustment work will be shown on the plans and/or covered by Special
Provisions. When the Contractor discovers a utility not adjusted by the
owner and not shown on the plans or described in the Special Provisions,
the Contractor shall not interfere with said utility, and shall take proper
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precautions to prevent damage or interruption of the utility and shall
promptly notify the Engineer of the nature and location of said utility.

All necessary adjustments, as determined by the Engineer, of utilities not
shown on the plans or not identified by markers, will be made at no cost to
the Contractor except traffic structures, light poles, etc., that are normally
located within the proposed construction limits as hereinafter defined will
not be adjusted unless required by the proposed improvement.

(1) Limits of Proposed Construction for Utilities Paralleling the Roadway.
For the purpose of this Article, limits of proposed construction for
utilities extending in the same longitudinal direction as the roadway,
shall be defined as follows:

a. The horizontal limits shall be a vertical plane, outside of, parallel
to, and 600 mm (2 ft.) distant at right angles from the plan or
revised slope limits.

In cases where the limits of excavation for structures are not
shown on the plans, the horizontal limits shall be a vertical plane
12 m (4 ft.) outside the edges of structure footings or the
structure where no footings are required.

b. The upper vertical limits shall be the regulations governing the
roadbed clearance for the specific utility involved.

c. The lower vertical limits shall be the limits of excavation.

(2) Limits of Proposed Construction for Utilities Crossing the Roadway.
For the purpose of this Article, limits of proposed construction for
utilities crossing the roadway in a generally transverse direction shall
be defined as follows:

a. Utilities crossing excavations for structures that are normally
made by trenching such as sewers, underdrains, etc. and all
minor structures such as manholes, inlets, foundations for signs,
foundations for traffic signals, etc., the limits shall be the space
to be occupied by the proposed permanent construction unless
otherwise required by the regulations governing the specific utility
involved.

b. For utilities crossing the proposed site of major structures such
as bridges, sign trusses, etc., the limits shall be as defined above
for utilities extending in the same general direction as the
roadway.

The Contractor may make arrangements for adjustment of utilities outside
of the limits of proposed construction provided the Contractor furnishes the
Department with a signed agreement with the utility owner covering the
adjustments to be made. The cost of any adjustments made outside the
limits of proposed construction shall be the responsibility of the Contractor
unless otherwise provided.

The Department will request all utility owners to field locate their facilities
which may interfere with construction operations in both horizontal and
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vertical alignment. The Engineer will make the request for location from the
utility after receipt of notice from the Contractor. The utility owners are to
be given reasonable notice by the Engineer before field location is needed
by the Contractor. On request, the Engineer will make an inspection to
verify that the utility company has field located its facilities, but will not
assume responsibility for the accuracy of such work. The Contractor shall
be responsible for maintaining the excavations or markers provided by the
utility owners. This field location procedure may be waived if the utility
owner has stated in writing to the Department it is satisfied the construction
plans are sufficiently accurate. If the utility owner does not submit such
statement to the Department, and they do not field locate their facilities in
both horizontal and vertical alignment, the Engineer will authorize the
Contractor in writing to proceed to locate the facilities in the most
economical and reasonable manner, subject to the approval of the
Engineer, and be paid according to Article 109.04.

The Contractor shall coordinate his/her operations with any planned utility
adjustment or new installation and the Contractor shall take all precautions
to prevent disturbance or damage to utility facilities. Any failure on the part
of the utility owner, or their representative, to proceed with any planned
utility adjustment or new installation shall be reported promptly by the
Contractor to the Engineer orally and in writing.

The Contractor shall take all necessary precautions for the protection of the
utility facilities. The Contractor shall be responsible for any damage or
destruction of utility facilities resulting from neglect, misconduct, or omission
in the Contractor's manner or method of execution or nonexecution of the
work, or caused by defective work or the use of unsatisfactory materials.
Whenever any damage or destruction of a utility facility occurs as a result
of work performed by the Contractor, the utility company will be immediately
notified. The utility company will make arrangements to restore such facility
to a condition equal to that existing before any such damage or destruction
was done.

It is understood and agreed that the Contractor has considered in the bid
all of the permanent and temporary utilities in their present and/or relocated
positions.

No additional compensation will be allowed for any delays, inconvenience,
or damage sustained by the Contractor due to any interference from the
said utility facilities except as hereinafter provided for as an unknown utility.

Unknown Utilities. The requirements stated above for known utilities shall
apply to unknown utilities except when the contract involves streets or
highways under the jurisdiction of the Illinois Department of Transportation,
compensation will be allowed for delays caused by unknown utilities that
meet the following conditions:

(1) Definition. An unknown utility is defined as an active or inactive
underground transmission facility (excluding service connections)
which is neither (a) shown in any way in any location on the plans, (b)
included in the proposal, nor (c) identified in writing by the Department
to the Contractor prior to the letting. If the existence of an unknown
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utility is established and brought to the attention of the Contractor after
the letting date, the Contractor must determine whether the discovery
of the utility will cause a delay and, when applicable, file with the
Engineer as provided herein.

Compensation.  Compensation will not be allowed for delays,
inconveniences or damages sustained by the Contractor from utilities
not meeting the above definition or if the discovery of an unknown
utility does not cause a shutdown of the work applicable to the utility
but only a change in the rate of progress. Compensation for delays
(not for inconvenience or damage) caused by an unknown utility will
be permitted when the Engineer is notified promptly of the delay.
Compensation will not be allowed for any part of a delay claim
occurring more than 2 hours prior to such notification. When the
Contractor is notified of the existence of an unknown utility prior to
starting construction of the project, the Contractor will have 30 days in
which to notify the Engineer of the proposed delay claim.

Minor and Major Delays. Minor and Major Delays are defined as
follows:

a. Minor Delay. When the Contractor's operation is stopped by the
unknown utility for more than 2 hours, but not to exceed 3 weeks.

b. Major Delay. When the Contractor's operation is stopped by the
unknown utility for more than 3 weeks.

Payment. Payment for Minor and Major Delays will be made as
follows:

a. Minor Delay. Labor idled which cannot be used on other work
will be paid for according to the provisions of Sub-article 109.04
(b)(2) and (2) for the time between start of the delay and the
minimum remaining hours in the work shift required by the
prevailing practice in the area.

Equipment idled which cannot be used on other work will be paid
for according to the provisions of Sub-article 109.04 (b)(4). The
length of time paid for will be the time between start of delay and
8 hours working time from start of shift being worked.

For delays exceeding the initial shift, excluding Saturdays,
Sundays and Holidays, Contractor-owned equipment idled by the
delay which cannot be used on other work and remaining at the
work site, will be paid at one-half the rate permitted in Sub-article
109.04 (b)(4) using a maximum 8 hours per day for computation
purposes. Equipment rented from an independent source will be
paid at rates being paid by the Contractor plus move-in move-out
costs, but the total amount paid will not exceed 3 weeks rental.

Additional traffic control required as a result of the operation(s)
delayed will be paid for according to Article 109.04.



Control of Work Art. 105.07
b. Major Delay. Labor will be the same as for Minor Delay.

Equipment will be the same as for Minor Delay except
Contractor-owned equipment will be limited to 3 weeks plus the
cost of move-out to either the Contractor's yard or another job,
whichever is less. Rental equipment may be paid for longer than
3 weeks provided the Contractor presents adequate support to
the Department (including lease agreement) to show retaining
equipment on the job is the most economical course to follow and
in the public interest.

Additional traffic control required as a result of the operation(s)
delayed will be paid for according to Article 109.04 for the total
length of the delay.

If the delay is clearly shown to have caused work, which would
have otherwise been completed, to be done after material or labor
costs have increased, such increases may be paid. Payment for
materials will be limited to increased cost substantiated by
documentation furnished by the Contractor. Payment for
increased labor rates will include those items in Sub-article
109.04 (b)(1) and (2) except the 35 percent and 10 percent
additives will not be permitted. A delay occurring between
November 30 and May 1, when work has not started, will not be
considered as eligible for payment of measured labor and
material costs.

Project overhead (not including interest) will be allowed when all
progress on the contract has been delayed, and will be calculated
as 15 percent of the delay claim.

(5) Other Obligations of Contractor. Upon payment of a claim under this
provision, the Contractor shall assign subrogation rights to the
Department for the Department's efforts of recovery from any other
party for monies paid by the Department as a result of any claim under
this Provision. The Contractor shall fully cooperate with the
Department in its efforts to recover from another party any money paid
to the Contractor for delay damages under this Provision.

105.08 Cooperation Between Contractors. The Department reserves the
right at any time to contract for and perform other or additional work on or near the
work covered by the contract. Each Contractor shall conduct his/her work so as not
to interfere with or hinder the progress or completion of the work being performed by
other Contractors. In case of dispute, the Engineer shall be the referee and the
Engineer's decision shall be final and binding on all.

Each Contractor involved shall assume all liability, financial or otherwise, in
connection with his/her contract, and shall protect and save harmless the Department
from any and all damages or claims that may arise because of inconvenience, delay,
or loss experienced by the Contractor because of the presence and operation of other
Contractors working within the limits of the same improvement. Each Contractor shall
assume all responsibility for all work not completed or accepted because of the
presence and operations of the other Contractors.
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The Contractor shall arrange the work and shall place and dispose of the
materials being used so as not to interfere with the operations of the other Contractors
within the limits of the same project. The Contractor shall join his/her work with that
of the others in an acceptable manner and shall perform it in proper sequence to that
of the others.

105.09 Survey Control Points. Survey control points will be set by the
Engineer, unless specified otherwise in the contract, to establish the horizontal and
vertical control required for construction of the various contract items of work. The
Department will be responsible for the accuracy of the control points and other lines
and elevations set by the Engineer. The Contractor shall assume full responsibility
for all dimensions and measurements taken or derived by the Contractor from control
points set by the Engineer.

The Contractor shall preserve and protect all control points set by the Engineer.
If the Contractor removes, disturbs, or otherwise displaces any control point, without
the prior approval of the Engineer, the Engineer may deduct the direct engineering
cost incurred by the Department in re-establishing the control point from
compensation due the Contractor.

The Contractor shall furnish, as directed by the Engineer, the type, size, quality,
and quantity of material required to establish control points for the work. The cost
incurred by the Contractor in complying with this requirement shall be considered as
included in the contract unit prices bid for the various items of work involved and no
additional compensation will be allowed.

105.10 Authority and Duties of Resident Engineer. The Resident Engineer
is responsible for the administration and satisfactory completion of an assigned
construction project. The Resident Engineer has the authority to reject defective work
or material and to suspend any work being improperly performed.

105.11 Duties of the Inspector.  Inspectors employed by the Department will
be authorized to inspect all work done and materials furnished. Such inspection may
extend to all or any part of the work and to the preparation, fabrication or manufacture
of the materials to be used. The inspector will not be authorized to alter or waive the
provisions of the contract. The inspector will not be authorized to issue instructions
contrary to the plans and Specifications, or to act as foreman for the Contractor.

105.12 Inspection of Work.  All materials and each part or detail of the work
shall be subject at all times to inspection by the Engineer. Such inspection may
include mill, plant, or shop inspection, and any material furnished under the
Specifications is subject to such inspection. The Engineer shall be allowed access
to all parts of the work and shall be furnished with such information and assistance
by the Contractor as is required to make a complete and detailed inspection.

If the Engineer requests, the Contractor shall remove or uncover such portions
of the finished work as may be directed. After examination, the Contractor shall
restore said portions of the work to the standard required by the Specifications.
Should the work thus exposed or examined prove acceptable, the uncovering or
removing, and the replacing of the covering or making good of the parts removed will
be paid for as extra work; but should the work so exposed or examined prove
unacceptable, the uncovering or removing, and the replacing of the covering or
making good of the parts removed, will be at the Contractor's expense.
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When the contract includes railroad grade separation or grade crossing work, all
materials for and each part or detail of the work shall be subject at all times to the
inspection of the representatives of the Railroad insofar as Railroad interests are
concerned, but such inspection shall in no sense make the Railroad a party to the
contract.

105.13 Final Inspection.  Upon due notice from the Contractor of completion
of the entire project, the Engineer will make an inspection. If all construction provided
for and contemplated by the contract is found satisfactorily completed according to
all of the requirements of the contract, the inspection shall constitute the final
inspection and the Engineer will notify the Contractor in writing of the date of final
inspection.

If the inspection discloses any work, in whole or in part as being unsatisfactory,
the Engineer will give the Contractor the necessary instructions for correction of same,
and the Contractor shall immediately comply with such instructions. Upon correction
of the work, another inspection will be made which shall constitute the final inspection
provided the work has been satisfactorily completed. In such event, the Engineer
will notify the Contractor in writing of the date of final inspection.

SECTION 106. CONTROL OF MATERIALS

106.01 Source of Supply and Quality Requirements. The materials used
on the work shall meet all quality requirements of the contract. In order to expedite
the inspection and testing of materials, the Contractor shall notify the Engineer of the
proposed sources of materials prior to delivery. At the option of the Engineer,
materials may be approved at the source of supply before delivery is started. If it is
found after trial that sources of supply for previously approved materials do not
produce uniform and satisfactory products, or if the product from any source proves
unacceptable at any time, the Contractor shall furnish acceptable materials from other
sources.

All materials to be permanently incorporated in the work shall be new unless
otherwise specifically prescribed in the contract documents.

All iron and steel products, which are to be incorporated into the work shall be
domestically manufactured or produced and fabricated. The Contractor shall obtain
from the iron or steel producer and/or fabricator, in addition to the mill analysis, a
certification that all iron or steel materials meet these domestic source requirements.

The application of all coatings, epoxy, galvanizing, painting, etc., to metal
products shall be domestically applied.

Metal materials other than iron and steel may be accepted provided:

(@) The Contractor notifies the Department in advance of his/her intention to
use other than domestically manufactured or produced material.

(b) Written evidence is provided in English of compliance with all requirements
of the Specifications.

(c) Physical tests conducted by the Bureau of Materials and Physical Research
verify the acceptability of the material.

27



Art. 106.01 Control of Materials

28

The Contractor is responsible for complying with these conditions so the material
can be sampled and tested prior to the time it is required, and no material shall be
incorporated in the work until approval is obtained from the Engineer.

106.02 Unacceptable Materials. All materials not conforming to the
requirements of the contract at the time they are used shall be considered as
unacceptable and all such materials will be rejected and shall be removed
immediately from the site of the work unless otherwise instructed by the Engineer.
If in place, they shall be removed by the Contractor at the his/her expense and
replaced with acceptable materials. No rejected material, the defects of which have
been corrected, shall be used until approval has been given. Upon failure of the
Contractor to comply forthwith with any order of the Engineer pursuant to the
provisions of this Article, the Engineer shall have authority to remove and replace
defective materials and to deduct the cost of removal and replacement from any
monies due or to become due the Contractor.

106.03 Samples, Tests, Cited Specifications. All materials should be
inspected, tested, and approved by the Engineer before incorporation in the work.
The Contractor shall give sufficient advance notice of placing orders to permit tests
to be completed before the materials are incorporated in the work, and the Contractor
shall afford such facilities as the Engineer may require for collecting and forwarding
samples and making inspections. All samples shall be furnished without charge to
the Department.

Any work in which untested and unaccepted materials are used without approval
or written permission of the Engineer shall be performed at the Contractor's risk and
may be considered as unacceptable and unauthorized and will not be paid for.
Unless otherwise designated, tests according to the most recent cited standard
methods of AASHTO or ASTM, which are current on the date of advertisement for
bids, or with other standard methods of sampling or testing adopted by the Engineer,
will be made by and at the expense of the Department. Samples will be taken by a
qualified representative of the Department. All materials being used are subject to
inspection, test or rejection at any time. When requested by the Department, the
Contractor shall furnish a complete written statement of the origin, composition, and
manufacture of any or all materials (manufactured, produced, or grown) to be used
in the work.

Citations. Wherever in the Specifications an abbreviated citation, from those
listed in Article 101.01, is used followed by an appropriate serial designation, it shall
be construed to mean the latest test or specification as the case may be, either as
standards, tentative standards, interims, revisions, or amendments, in effect on the
date of invitation for bids.

106.04 Plant Inspection.  The Engineer may undertake the inspection of
materials at the source. In the event plant inspection is undertaken, the Engineer
shall have the cooperation and assistance of the Contractor and the producer with
whom the Contractor has contracted for materials, and shall have full entry at all times
to such parts of the plant as may concern the manufacturer or production of the
materials being furnished.

If required by the Engineer, the material producer, manufacturer, or distributor
shall furnish an approved building for the use of the inspector. Such building shall
be located conveniently near the plant independent of any building used by the
material producer, and equipped essentially to the requirements of Article 670.04.
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When required by the Engineer, all necessary testing equipment and labor needed
to test samples also shall be furnished.

Adequate safety measures shall be provided and maintained.

It is understood that the Department reserves the right to retest all materials
which have been tested and accepted at the source of supply after the same have
been delivered and to reject all materials which, when retested, do not meet the
requirements of these Specifications, or those established for the specific project.

106.05 Source of Materials. The source of supply of each material used shall
be approved by the Engineer before delivery is started. If sources previously
approved are found to be unacceptable at any time and fail to produce materials
satisfactory to the Department, the Contractor shall furnish materials from other
approved sources.

If the Contractor decides to investigate new sources of supply, the Contractor
shall furnish without charge such preliminary samples as the Department may require.
Tests will be made on these preliminary samples and reports rendered, but it is
understood that such tests are for informatory purposes only and tests shall not be
construed as a guarantee of acceptance of any material which may be delivered later
for incorporation in the work. Only materials actually delivered for use will be
considered, and their acceptance will be based solely upon the results of the tests
made on these materials.

If the Contractor installs equipment or apparatus to produce materials from new
sources of supply, the Contractor does so at his/her own risk, and the Contractor shall
assume full responsibility for the production of uniform and satisfactory materials. In
case of failure of a source of supply to produce materials satisfactory to the
Department, the Contractor shall indemnify and save harmless the Department from
any and all claims for loss or damage of whatever nature which the Contractor may
have suffered by reason of the installation of equipment and the operation of such
sources of supply.

When materials are furnished to the Contractor by the Department for inclusion
in the work, the Contractor's responsibility for all such materials shall be the same as
for materials furnished by the Contractor.

106.06 Stored Materials. If it is necessary to store materials, they shall be
protected in such a manner as to ensure the preservation of their quality and fitness
for the work. All stored materials shall be inspected at the time of use in the work,
even though they may have been inspected and approved before being placed in
storage. The Contractor may use the right of way for storage of materials, but the
stockpiles shall be confined to such cleared areas as may be approved by the
Engineer. If stockpiling is done outside of the right of way, the additional space
required shall be provided by the Contractor at the Contractor's expense.

106.07 Handling Materials.  All materials shall be handled in such manner as
to preserve their quality and fitness for the work. Aggregates shall be transported
from the storage sites to the work in tight vehicles so constructed as to prevent loss
or segregation of materials after loading and measuring in order to prevent
inconsistencies in the quantities of materials intended for incorporation in the work
as loaded, and the quantities as actually received at the place of operations.
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106.08 Certification of Structural Steel Fabricator. All structural steel
fabricators performing work on the main load carrying components of steel structures
shall be certified under the appropriate category of the AISC Quality Certification
Program as follows:

(@) Fabricators of welded plate girders, box girders, trusses, and arches shall
be certified under Category MBr (Major Steel Bridges).

(b) Fabricators of rolled beam structures, either simple span or continuous, and
overhead sign structures shall be certified under Category SBr (Simple
Steel Bridges).

SECTION 107. LEGAL REGULATIONS AND
RESPONSIBILITY TO PUBLIC

107.01 Laws to be Observed. The Contractor shall at all times observe and
comply with all Federal and State laws, local laws, ordinances, and regulations which
in any manner affect the conduct of the work, and all such orders or enactments as
exist at the present and which may be enacted later, of legislative bodies or tribunals
having legal jurisdiction or which may have affect over the work, and no plea of
misunderstanding or ignorance thereof will be considered. The Contractor shall
indemnify and save harmless the State and all of its officers, agents, employees, and
servants against any claim or liability arising from or based on the violation of such
law, ordinance, regulation, order or enactment, whether by the Contractor or anyone
subject to the control of the Contractor.

107.02 Worker's Compensation Insurance. Prior to the approval of his/her
contract by the Department, the Contractor shall furnish to the Department certificates
of insurance covering Worker's Compensation, or satisfactory evidence that this
liability is otherwise taken care of according to Section 4 (a) of the "Worker's
Compensation Act of the State of Illinois" as amended.

Such insurance, or other means of protection as herein provided, shall be kept
in force until all work to be performed under the terms of the contract has been
completed and accepted according to the Specifications, and it is hereby understood
and agreed the maintenance of such insurance or other protection, until acceptance
of the work by the Department, is a part of the contract. Failure to maintain such
insurance, cancellation by the Industrial Commission of its approval of such other
means of protection as might have been elected, or any other act which results in lack
of protection under the said "Worker's Compensation Act" may be considered as a
breach of the contract.

107.03 Employment Preference. The Contractor shall comply with the
"Veterans Preference Act" as amended. The foregoing requirements shall not be
applied to discriminate or give preference to veterans of a district over veterans of
any political jurisdiction, state, possession, or territory of the United States on
Federal-aid projects.

107.04 Permits and Licenses.  The Contractor shall procure all permits and
licenses, pay all charges and fees, and give all notices necessary and incident to the
due and lawful prosecution of the work.

The Contractor before entering upon the right of way of a railroad for the
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performance of any construction work, or work preparatory thereto, shall secure
permission from the Railroad Engineer for the occupancy and use of the railroad's
right of way outside the limits of the railroad grade separation structure or grade
crossing; and, in addition, the Contractor shall confer with the Railroad Engineer
relative to railroad requirements for clearances, operation, and general safety
regulation.

107.05 Patented Devices, Material, and Processes. If any design, device,
material, or process covered by letters, patent, or copyright is used by the Contractor,
whether required or not, the Contractor shall provide for such use by suitable legal
agreement with the patentee or owner, guaranteeing the Department indemnity from
and against all claims for infringement, and shall include the cost of such agreement
in the price bid for the work. It shall be the duty of the Contractor, if so demanded
by the Department, to furnish said Department with a copy of the legal agreement
with the patentee or owner, and if such copy is not furnished when demanded, then
the Department may, if it so elects, withhold any and all payments to said Contractor
until said legal agreement is furnished. If a suitable legal agreement with the patentee
or owner is not made as required herein, the Contractor and surety shall indemnify
and save harmless the Department from any and all claims for infringement by reason
of the use of any such patented design, device, material, or process, or any trademark
or copyright in connection with the work agreed to be performed under the contract,
and shall indemnify the Department for any cost, expense, and damages which it may
be obliged to pay by reason of any such infringement at any time during the
prosecution or after the completion of the work.

107.06 Restoration of Surfaces Opened by Permit. Any individual, firm,
partnership or corporation wishing to make an opening in the surface must secure a
permit from the Department, and the Contractor shall not allow any person to make
an opening unless a duly authorized permit from the Department is presented. Upon
the presentation of a duly authorized permit, the Contractor shall allow parties bearing
such permits to make openings in the surface. The Contractor shall, if ordered by the
Engineer in writing, make, in a manner approved by the Engineer, all necessary
repairs to such openings, and such necessary work ordered by the Engineer shall be
paid for as extra work as provided in Article 109.04.

107.07 Federal Aid Provision.  When the United States Government pays all
or any portion of the cost of a project, the Federal laws and the rules and regulations
made pursuant to such laws must be observed by the Contractor, and the work shall
be subject to the inspection of the appropriate Federal agency.

Such inspection shall in no sense make the Federal Government a party to this
contract and will in no way interfere with the rights of either party hereunder.

107.08 Sanitary Provisions.  The Contractor shall provide and maintain in a
neat, sanitary condition such accommodations for the use of the Contractor's
employees and Department representatives as may be necessary to comply with the
requirements of the State and Local Boards of Health, or of other authorities having
jurisdiction.

107.09 Public Convenience and Safety. The Contractor shall notify the
Engineer at least 3 days in advance of the starting of any construction work which
might in any way inconvenience or endanger traffic, so arrangements may be made,
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if necessary, for closing the road and providing suitable detours. The Contractor shall
at all times conduct the work in such a manner as to ensure the least obstruction to
vehicular and pedestrian traffic. The convenience of the general public and residents
along the highway shall be provided for in an adequate and satisfactory manner.
When directed by the Engineer, the Contractor shall provide and maintain an
acceptable surface aggregate for temporary roads and approaches for access to
driveways, houses, buildings or other property abutting the highway or street being
improved. The cost incurred by the Contractor for providing temporary roads will be
paid for as extra work as provided in Article 109.04.

The Engineer may require the Contractor to finish a section on which work is in
progress before work is started on any additional sections if the opening of such
section is essential to public convenience.

No broken pavement, open holes, trenches, barricades, cones, or drums will
remain on or adjacent to the traveled way and all lanes shall be open to traffic during
any legal holiday period, except where stage construction with traffic control is
provided. In addition, for multilane facilities when Independence Day falls on a
Tuesday, Wednesday or Thursday, at least one lane in each direction shall be open
to traffic. The legal holidays include:

New Year's Day Labor Day
Memorial Day Thanksgiving Day
Independence Day Christmas Day

The length of the holiday period shall vary as follows, depending on the day of
the week the legal holiday falls on or is observed:

Day of Holiday Length of Holiday Period
Sunday 3 p.m. Friday-12 midnight Sunday
Monday 3 p.m. Friday-12 midnight Monday
Tuesday 3 p.m. Friday-12 midnight Tuesday
Wednesday 3 p.m. Tuesday-12 midnight Wednesday
Thursday 3 p.m. Wednesday-12 midnight Sunday
Friday 3 p.m. Thursday-12 midnight Sunday
Saturday 3 p.m. Friday-12 midnight Sunday

When any construction work is performed on structures over pavements which
are open to traffic, the Contractor shall protect the traffic from falling objects and/or
materials. The Contractor's method of protection shall be subject to the approval of
the Engineer and the cost thereof shall be included in the work involved.

The following vertical and horizontal restrictions shall pertain to roads as defined
in the lllinois Highway Code, Article 2, Division 1, Section 2-101 when construction is
being performed with the road open to traffic:

In the event that any construction work will create a horizontal or vertical
clearance restriction or will cause a reduction in the existing vertical or horizontal
clearance on the highway under construction, the Contractor shall notify the
Engineer (in writing) one week in advance of performing the work involved.

Notification of horizontal clearance changes shall include those in which the
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existing lane width is reduced. Notification of vertical clearance changes shall
include all vertical changes regardless of the height involved. Notifications shall
include both permanent and temporary changes.

In the event that the vertical clearance to any road surface will become less than
4.42 m (14 1/2 ft.), the Contractor (in addition to the aforementioned notifications)
shall furnish and install LOW CLEARANCE signs and any required advance
warning signs according to the current edition of the State of lllinois Manual on
Uniform Traffic Control Devices for Streets and Highways, said signs to be placed
at locations designated by the Engineer. The designated signs shall be required
for permanent clearance changes and for temporary features such as safety nets
and false work when the road is open to traffic. When temporary features are to
be removed or revised, the Contractor shall again notify the Engineer as provided
herein and shall revise the signs to indicate the revised clearance condition.

Except for the cost of providing temporary roads and approaches, all labor, materials,
and equipment required to satisfy the conditions stated herein shall be considered
as included in the contract bid prices and no extra compensation will be allowed.
These requirements shall not reduce the obligations of the Contractor concerning
traffic control and responsibility to the public as provided for in the plans and
elsewhere in the Specifications or Special Provisions.

107.10 Temporary Railroad Grade Crossing. The Contractor shall make
arrangements with the Railroad for the construction, protection, maintenance, and
later removal of any temporary grade crossings, across the tracks of the Railroad
necessary for the use of the Contractor during the construction of the improvement.
The Contractor shall not at any time cross the Railroad's right of way or tracks with
vehicles or equipment of any type or character except at such temporary grade
crossing as may be constructed according to a separate private crossing agreement,
for which the Railroad shall be reimbursed in the full amount of all costs incurred, and
as specified herein, or at an existing open public grade crossing. The Contractor shall
reimburse the Railroad promptly for the cost of such work, including travel and other
expenses involved in furnishing personnel, based on bills rendered monthly or less
frequently. The cost of such temporary grade crossing construction, protection,
maintenance, and later removal shall be considered as included in the contract unit
prices bid for the various items of work involved, and no additional compensation will
be allowed.

107.11 Insurance Requirements for Railroad-Highway Crossings. For all
railroad-highway grade separation work and selected at-grade crossings as indicated
in the contract proposal, the Contractor shall obtain Railroad's Protective Liability and
Property Damage Liability Insurance according to the requirements specified
hereinafter.

Upon receipt of Certificates of Insurance from the Contractor evidencing the
required insurance coverages, the Department will request approval of the insurance
and permission to enter upon the Railroad's right of way from the Railroad and will
advise the Contractor of the approvals. The Contractor shall not enter upon the right
of way of a Railroad for the performance of any construction work, or work preparatory
thereto until approval of the insurance has been received from the Department.
Failure on the part of the Contractor to secure approval of the insurance shall be just
cause for the cancellation of the award and forfeiture of the proposal guaranty to the
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State, not as a penalty but in payment of liquidated damages sustained as a result
of such failure.

The Contractor, with respect to the operations he/she or any Subcontractors
perform, will be required to carry in the name of and on behalf of each Railroad
involved, Railroad Protective Public Liability and Property Damage Liability Insurance
(AAR-AASHTO Form) in limits not less than $2,000,000 combined single limit per
occurrence for bodily injury liability and property damage liability with an aggregate
limit of $6,000,000 over the life of the policy. This insurance shall be according to the
form as provided for and to be furnished by the Department. Copies of this form will
be furnished on request and no substitutes will be accepted. The Contractor shall
furnish the Department the original and one certified copy of the policy.

107.12 Protection of Railroad Traffic and Property. All work to be done by
the Contractor on the Railroad's right of way shall be performed in a manner
satisfactory to the Railroad Engineer. The work shall be performed at such times and
in such a manner as not to unnecessarily interfere with the movements of trains or
traffic upon the tracks of the Railroad. The Contractor shall use all reasonable care
and precaution in order to avoid accidents, damage, delay, or interference with the
Railroad's trains or other facilities.

The Contractor shall make provisions satisfactory to the Railroad Engineer
against disturbing, in any manner, the Railroad embankment, structures, and tracks
during construction. If the work to be performed by the Contractor shall, as
determined by the Railroad Engineer, weaken or undermine the Railroad
embankment, structures, or tracks, then the said work shall be stopped, upon notice
so to do, and the forces of the Railroad will proceed with the performance of the work
of strengthening the Railroad embankment, structures, or tracks, and the actual cost
thereof shall be borne by the Contractor. Should any damage occur to Railroad
property as a result of the Contractor's unauthorized or negligent operations, the
Railroad may repair such damages and/or perform any work for protection of its
property it may deem necessary and the actual cost thereof shall be borne by the
Contractor.

The services of Railroad flaggers will be required when the Contractor's
operations will encroach on or over the Railroad's right of way: (a) during the
excavation, placing, and removal of cofferdams or sheeting, driving of foundation
piling and placing of concrete footings for piers adjacent to the track; (b) driving of
pile bents adjacent to the track; (c) construction of the permanent structure including
erection and removal of falsework, bracing, or forms over or adjacent to the track; (d)
transporting material or equipment across the track; (e) any operations involving direct
interference with and/or coming in the close vicinity of power lines or Railroad signal
and communication lines, underground cables, fuel oil facilities, or pipe lines which
might result in fire or damage to such facilities to endanger Railroad operations, or to
endanger the public in the transacting of business on Railroad right of way; (f) fouling
of operating clearances or reasonable probability of accidental hazard to Railroad
traffic; (g) during removal of portions of existing structures immediately over or
adjacent to a track; and (h) at all other times when the Railroad Engineer has
determined conditions require such protection and the Engineer has determined
conditions warrant such protection and has approved the request.

The Contractor shall notify the Railroad Engineer at least 48 hours in advance
of the time when protective services will be required and are to be terminated.
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Upon written order of the Engineer, the Contractor shall pay the costs of providing
flaggers as specified in this Article with the exception of flaggers required for
transporting material or equipment across the track. The Contractor will be
reimbursed for the actual amounts paid to which will be added 5 percent of that
amount. The cost of providing flaggers for the purpose of transporting material and
equipment across the track shall be considered as included in the contract unit prices
bid for the various items of work involved, and no additional compensation will be
allowed.

When the contract includes Railroad grade separation work, the Contractor shall
conduct work so as to cause no temporary or permanent obstruction in any manner
in an area affording a minimum vertical clearance of 6.55 m (21 1/2 ft.) above the top
of high rail and a minimum horizontal clearance of 2.60 m (8 1/2 ft) on each side
of the centerline of any track, measured at right angles thereto. No materials,
supplies, or equipment shall be stored within 4.6 m (15 ft.) of the centerline of any
track, measured at right angles thereto. If lesser clearances than the above are
required for any part of the work, the Contractor shall secure written authorization
from the Railroad Engineer for such lesser clearances not less than 5 days in advance
of the start of that part of the work, provided permission has been obtained from the
lllinois Commerce Commission. The cost of conforming to these requirements shall
be considered as included in the contract unit prices bid for the various items of work
involved, and no additional compensation will be allowed.

107.13 Bridges Over Navigable Waters.  All work on navigable waters shall
be so conducted that free navigation of the waterways will not be interfered with and
that the existing navigable depths will not be impaired except as allowed by permit
issued by the authority having jurisdiction over the navigable waters.

107.14 Maintenance of Traffic.  When work zone traffic control is required
along the route under construction, or when any section of road is closed for
construction operations of any type, or when any section of the road is opened to
traffic prior to completion of all work, the Contractor shall protect the workers and
provide for safe and convenient public travel by providing adequate traffic control.
The traffic control shall conform to the Traffic Control Plan, included in the contract,
and to the requirements of Section 701.

107.15 Dirt on Pavement or Structures. Where the Contractor's equipment
is operated on any portion of the pavement or structures used by traffic on or adjacent
to the section under construction, the Contractor shall clean the pavement of all dirt
and debris at the end of each day's operations, and at other times as directed by the
Engineer.

The Contractor shall furnish, erect and maintain SLIPPERY WHEN WET signs
at such locations, when required during wet weather.

The cost of this work shall be included in the unit prices bid and no additional
compensation will be allowed.

107.16 Equipment on Pavement and Structures. The pavement and
structures on or adjacent to the work shall be protected, in a manner satisfactory to
the Engineer, from damage by lugs or cleats on treads or wheels of equipment.

All equipment used in the prosecution of the work shall comply with the legal
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loading limits established by the statutes of the State of Illinois when moved over or
operated on any pavement or structure unless permission in writing has been issued
by the Engineer. Before using any equipment which may exceed the legal loading,
the Contractor shall secure a permit, allowing ample time for making an analysis of
stresses to determine whether or not the proposed loading would be within safe limits.
The Department will not be responsible for any delay in construction operations or for
any costs incurred by the Contractor as a result of compliance with the above
requirements.

107.17 Use of Explosives. When the use of explosives is necessary for the
prosecution of the work, the Contractor shall exercise the utmost care not to endanger
life or property, including new work. The Contractor shall be responsible for all
damage resulting from the use of explosives.

All explosives shall be stored in a secure manner in compliance with all laws and
ordinances, and all such storage places shall be clearly marked. Where no local laws
or ordinances apply, storage shall be provided satisfactory to the Engineer and, in
general, not closer than 300 m (1000 ft.) from the road or from any building or
camping area or place of human occupancy.

The Contractor shall notify each public utility company having structures in
proximity to the site of work of the intention to use explosives. Such notice shall be
given sufficiently in advance to enable the companies to take such steps as they
deem necessary to protect their property from injury.

107.18 Use of Fire Hydrants. If the Contractor desires to use water from
hydrants, the Contractor shall make application to the proper authorities, and shall
conform to the municipal ordinances, rules, or regulations concerning their use.

Fire hydrants shall be accessible at all times to the Fire Department. No material
or other obstructions shall be placed closer to a fire hydrant than permitted by
municipal ordinances, rules, or regulations, or within 1.5 m (5 ft.) of a fire hydrant, in
the absence of such ordinances, rules, or regulations.

107.19 Unexpected Regulated Substances. If the Contractor encounters or
exposes during construction any abnormal condition which may indicate the presence
of a regulated substance, work in this area shall be immediately discontinued and the
Engineer shall be notified. A regulated substance is a hazardous substance, special
waste, or petroleum or any fraction thereof, as those terms are defined in the lllinois
Compiled Statutes.

Abnormal conditions shall include, but shall not be limited to presence of
underground storage tanks or barrels, discolored earth, metal, wood, etc., visible
fumes, obnoxious or unusual odors, excessively hot earth, smoke, or any other
condition which appears abnormal that could be a possible indicator of a regulated
substance. The conditions shall be treated with extraordinary caution. Appropriate
action shall be taken to ensure public and employee safety.

The Contractor's operation shall not resume until so directed by the Engineer.
The Department may contact the IEMA. Removal and disposal operations shall be
coordinated with the IEPA.

Should the disposition of waste material require special procedures by certified
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personnel, the Department will make arrangements with qualified persons to dispose
of the material. If the Department provides for removal and disposal operations by
forces other than the Contractor's, the Contractor shall pay all costs in connection
therewith. The Contractor will then be reimbursed according to Article 109.05.

Disposition of the regulated substances shall be made according to the
requirements and regulations of the IEPA. The Contractor shall abide with the
Response Action Contractor Indemnification Act of the Illinois Compiled Statutes.

When the Contractor encounters unexpected regulated substances due to the
presence of unknown utilities, Article 105.07(b) shall apply; otherwise, if the Engineer
does not direct a resumption of operations, the provisions of Article 108.07 shall
apply. When the Contractor performs necessary work required to dispose of these
materials, payment will be made at the contract unit price for items applicable to such
work, or payment shall be made according to Article 104.02.

107.20 Protection and Restoration of Property. If corporate or private
property interferes with the work, the Contractor shall notify, in writing, the owners of
such property, advising them of the nature of the interference and shall arrange to
cooperate with them for the protection or disposition of such property. The Contractor
shall furnish the Engineer with copies of such notifications and with copies of any
agreements between the Contractor and the property owners concerning such
protection or disposition.

The Contractor shall take all necessary precautions for the protection of
corporate or private property, such as walls and foundations of buildings, vaults,
underground structures of public utilities, underground drainage facilities, overhead
structures of public utilities, trees, shrubbery, crops, and fences contiguous to the
work, for which the contract does not provide for removal or specify precautions. The
Contractor shall protect and carefully preserve all official survey monuments, property
marks, section markers, and Geological Survey Monuments, or other similar
monuments, until the owner, or an authorized surveyor or agent has witnessed or
otherwise referenced their location or relocation. The Contractor shall notify the
Engineer of the presence of any such survey or property monuments as soon as they
are discovered.

The Contractor shall be responsible for the damage or destruction of property of
any character resulting from neglect, misconduct, or omission in his/her manner or
method of execution or nonexecution of the work, or caused by defective work or the
use of unsatisfactory materials, and such responsibility shall not be released until the
work shall have been completed and accepted and the requirements of the
Specifications complied with.

Whenever public or private property is so damaged or destroyed, the Contractor
shall, at his/her expense, restore such property to a condition equal to that existing
before such damage or injury was done by repairing, rebuilding, or replacing it as
may be directed, or the Contractor shall otherwise make good such damage or
destruction in an acceptable manner. If the Contractor fails to do so, the Engineer
may, after the expiration of a period of 48 hours after giving the Contractor notice in
writing, proceed to repair, rebuild, or otherwise restore such property as may be
deemed necessary, and the cost thereof shall be deducted from any compensation
due, or which may become due, the Contractor under this or any other contract
between the Department and the Contractor.
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The Contractor shall remove all mailboxes within the limits of construction which
interfere with construction operations and shall erect them at temporary locations.

As soon as construction operations permit, the Contractor shall set the mailboxes
at their permanent locations. This work shall be performed as directed by the
Engineer. The Contractor shall replace, at the Contractor's expense, any mailbox or
post which has been damaged by the Contractor's operations.

The cost of all materials required and all labor necessary to comply with the
above Provisions will not be paid for separately, but shall be considered as included
in the unit bid prices of the contract, and no additional compensation will be allowed.

107.21 Protection and Preservation of Aboriginal Records and Antiquities.
The Contractor shall take reasonable precautions to avoid disturbing aboriginal
records and antiquities of archaeological, paleontological, or historical significance.
No objects of this nature shall be disturbed without written permission of the Engineer.
When such objects are uncovered unexpectedly, the Contractor shall notify the
Engineer of their presence and shall not disturb them until written permission to do
S0 is granted.

If it is determined by the Engineer, in consultation with the lllinois State Museum,
that exploration or excavation of aboriginal records or antiquities on land owned or
leased by the State is necessary to avoid loss, the Contractor shall cooperate in the
salvage work attendant to preservation. If the Engineer determines the salvage work
will delay the Contractor's work, an appropriate extension of contract time will be
granted.

107.22 Environmental Review of Proposed Borrow Areas, Use Areas,
and/or Waste Areas. Proposed borrow areas, use areas (including, but not limited
to temporary access roads, detours, and runarounds, plant sites and staging and
storage areas), and/or waste areas are to be designated by the Contractor to the
Engineer and approved prior to their use. A location map showing the size limits of
the proposed borrow area, use area, and/or waste area shall be submitted to the
Engineer for approval along with an agreement from the property owner granting the
Department permission to conduct cultural and biological resource reconnaissance
surveys of the site (for archaeological resources, threatened or endangered species
or their designated essential habitat, wetlands, prairies, and savannahs). The
Engineer will initiate cultural and biological resource reconnaissance surveys of the
site, as necessary, at no cost to the Contractor. If the proposed area is within 45 m
(150 ft.) of the highway right of way, a topographic map of the proposed site will be
required as specified in Article 204.02.

(@) Archaeological Resources. If potentially significant archaeological
resources are identified, the Contractor shall have the option of choosing
another site or paying for additional archaeological testing. If the Contractor
chooses the option of additional testing, the Engineer will obtain a time and
cost proposal for the Contractor's approval prior to the testing work being
done. The archaeological testing may result in three possible conclusions:

(1) Results of the tests show that no further archaeological work is
warranted and the site is approved, or

(2) Results of the test indicate that salvage work is warranted and the
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Contractor shall have the option of selecting another location or paying
for the salvage operations, or

(3) Results of the tests indicate the site is of National Register quality and
the site cannot be approved.

If the area is approved as a borrow area, use area, and/or waste area,
the Contractor shall obtain as part of the agreement with the property
owner, the release of ownership of any artifacts found on the site. The
agreement shall also provide that such artifacts will become the
property of the State of lllinois.

The Contractor shall furnish copies of the proposed and final
agreement to the Engineer for approval.

In the event hydraulic fill or commercial material from rock quarries,
waste material, etc., is to be used, a reconnaissance survey for
archaeological resources will be conducted only if disturbance of
previously undisturbed areas is required to provide such material.

(b) Wetlands. If the results of the biological resource reconnaissance survey

(©)

indicate wetlands may be adversely affected by the proposed borrow area,
use area, and/or waste area, the Engineer shall not approve the area for
use unless the Contractor provides documentation of concurrence from the
lllinois Department of Conservation in the following:

(1) There is no feasible alternative to the proposed action which adversely
affects wetlands, and

(2) The proposal for use of the area includes all practicable measures to
minimize adverse impacts to the wetland and to provide appropriate
compensation for any unavoidable adverse impacts.

In addition, when a proposed borrow area, use area and/or waste area
may involve the discharge of material into wetlands, the Engineer shall
not approve the area for use unless the Contractor provides evidence
of necessary permit approval from the U. S. Army Corps of Engineers.

Threatened and Endangered Species. If the results of the biological
resource reconnaissance survey indicate threatened or endangered species
or their designated essential habitat may be affected by the proposed
borrow area, use area, and/or waste area, the Engineer shall not approve
the area for use unless the Contractor provides evidence of compliance with
the consultation requirements of the lllinois Endangered Species Protection
Act and has received from the lllinois Department of Conservation one of
the following findings:

(1) The action may promote the conservation of a listed species or its
essential habitat, or

(2) The action is not likely to jeopardize a listed species or its essential
habitat.

If the Department of Conservation advises the proposed action may
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be likely to jeopardize a listed species or its essential habitat, the
Engineer shall not approve the site.

(d) Forested Areas, Prairies, and Savannahs. If the results of the biological
resource reconnaissance survey indicate that forested areas, prairies, or
savannahs may be adversely affected by the proposed borrow area, use
area, and/or waste area, the Engineer will recommend the Contractor
minimize harm to such areas by selecting alternative sites, where practical,
and by providing replacement plantings of trees or prairie vegetation, as
appropriate. Such plantings may be recommended for the borrow area, use
area, and/or waste area, subject to the approval of the property owner, or
on highway right of way.

107.23 Protection of Streams, Lakes, Reservoirs, Natural Areas, Wetlands,
Prairie Areas, Savannahs, and Endangered and Threatened Species. The
Contractor shall take sufficient precautions to prevent pollution of streams, lakes,
reservoirs, and wetlands with fuels, oils, bitumens, calcium chloride, or other harmful
materials. The Contractor shall conduct and schedule operations so as to avoid or
minimize siltation of streams, lakes, reservoirs, and wetlands. Where, in the opinion
of the Engineer, the land has a high potential for erosion, the areas exposed by
construction operations at any one time will be subject to approval by the Engineer,
and the duration of the exposure of the uncompleted construction to the elements
shall be as short as practicable. Erosion control features shall be constructed
concurrently with other work as directed by the Engineer.

The Contractor shall not disturb designated natural areas, wetlands, identified
locations where State or Federal-listed endangered or threatened species are known
to occur, or areas that have been designated as essential habitat for such species,
or prairie or savannah areas where the Department has made commitments for
protection of these locations/areas. Also, if previously unidentified natural areas,
wetlands, prairies, savannahs, or areas or locations suspected of containing protected
species are identified during construction, the Contractor shall not disturb them unless
written permission to do so is granted by the Engineer.

If the Engineer determines measures are necessary to mitigate project effects
on natural areas, wetlands, prairies, savannahs, protected species, or essential
habitat located on land owned or leased by the State, the Contractor shall cooperate
in accomplishing these measures. If the Engineer determines such mitigation work
for natural areas, wetlands, prairies, savannahs, or endangered and threatened
species concerns will delay the Contractor's work, an appropriate extension of
contract time will be granted.

107.24 Forest Protection. In carrying out work within or adjacent to State or
National Forests, the Contractor shall comply with all regulations of the State Fire
Marshal, Conservation Commission, Forestry Department, or other authority having
jurisdiction governing the protection of forests and the carrying out of work within
forests, and shall observe all sanitary laws and regulations with respect to the
performance of work in the forest areas. The Contractor shall keep the areas in an
orderly condition, dispose of all refuse, obtain permits for the construction and
maintenance of all construction camps, stores, warehouses, residences, latrines,
cesspools, septic tanks, and other structures according to the requirements of the
Forest Supervisor.
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The Contractor shall take all reasonable precaution to prevent and suppress
forest fires and shall require employees and subcontractors, both independently and
at the request of Forest officials, to do all within their power to prevent and suppress
and to assist in preventing and suppressing forest fires and to make every possible
effort to notify a Forest official at the earliest possible moment of the location and
extent of any fire seen by them.

107.25 Protection and Restoration of Traffic Signs. All traffic signs within
the limits of construction which interfere with construction operations or which are
obscured by or otherwise interfered with by the construction operations to the extent
that they no longer have the desired effect on traffic, shall be removed by the
Contractor when directed by the Engineer. Any such signs the Engineer determines
are essential to the safe and orderly flow of traffic shall be re-erected immediately by
the Contractor at temporary locations in a manner approved by the Engineer.

The Contractor shall maintain the signs in a straight and neat condition for the
duration of the temporary mounting. Signs which are not to be re-erected immediately
shall be stored off the ground in a covered area. As soon as construction operations
permit, the signs shall be replaced at their permanent locations to the satisfaction of
the Engineer.

Any sign or post which the Engineer determines has been damaged due to the
construction operation or while in storage shall be replaced by the Contractor.

The costs of all materials required and all labor necessary to comply with this
Provision will be considered as included in the unit bid prices of the contract and no
additional compensation will be allowed.

107.26 Indemnification. To the fullest extent permitted by law, the Contractor
shall be responsible for any and all injuries to persons or damages to property due
to the activities of the Contractor, subcontractors, suppliers, agents, or employees
arising out of or resulting from performance of the contract, or any activity in
connection therewith. The Contractor shall indemnify and hold harmless the
Department, its officers, employees, and agents from any and all claims, lawsuits,
actions, costs, and fees (including reasonable attorney fees and expenses) of every
nature or description, arising from, growing out of, or connected with the work, or on
account of or in consequence of any neglect in safeguarding the work or on account
of or in consequence of using unacceptable materials in constructing the work or
because of any act or omission, neglect, or misconduct of the Contractor, its officers,
employees, agents, its subcontractor, or subcontractors, anyone directly or indirectly
employed by them, and/or anyone for whose acts they may be liable or because of
any claims or amount recovered by reason of any infringement of any patent,
trademark, or copyright or by reason of the violation of any law, ordinance, order or
decree. This obligation is binding on the Contractor without regard to whether or not
such claim, damage, loss, or expense is caused in part by the act, omission, or
negligence of the Department or its officers, employees, or agents.

In claims against the Department or any individual indemnified under this Article
by an employee of the Contractor, a subcontractor, anyone directly or indirectly
employed by them, or anyone for whose acts they may be liable, the indemnification
herein shall not be limited by a limitation on amount or type of damages payable by
or for the Contractor or subcontractor under any employee benefits act including but
not limited to the Worker's Compensation Act.
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In the event any such claim, lawsuit, or action is asserted, any such money due
the Contractor under and by virtue of the contract as shall be deemed necessary by
the Department for the payment thereof, may be retained by the Department for said
purpose, or in case no money or insufficient money is due to satisfy such claim,
lawsuit, or action, the Contractor's Surety shall remain liable for any payment
therefore until any such lawsuit, action or claim has been settled or has been fully
judicially determined and satisfied.

No inspection by the Department, its employees or agents shall be deemed a
waiver by the Department of full compliance with the requirements of the contract.
This indemnification shall not be limited by the required minimum insurance
coverages provided in the contract.

107.27 Insurance. The Contractor shall obtain and thereafter keep in force the
following insurance coverages provided by insurance companies acceptable to the
Department and authorized to transact business under the laws of the State of lllinois.
The insurance companies providing coverage shall be rated in the Best's Key Rating
Guide. The Department will accept companies with a rating not lower than B+
provided the financial size category is VII or larger. Companies rated A- or better
shall have a financial size category of not less than VI. Coverage limits shall be
written at not less than the minimum specified in this Article. Higher minimum limits
and additional coverage may be specified by a special provision elsewhere in the
contract. Whether stated in this Article or elsewhere, the Department does not
warrant the adequacy of the types of insurance coverage or the limits of liability
specified.

(&) Workers Compensation and Employers Liability.

(1) Workers compensation shall be provided according to the provisions
of the |llinois Worker's Compensation Act, as amended.
Notwithstanding the rating and financial size categories stated in this
Article, coverage may be provided by a group self-insurer authorized
in Section 4(a) of the Act and approved pursuant to the rules of the
lllinois Department of Insurance.

(2) Employers Liability.

a. Each Accident $500,000
b. Disease-policy limit $500,000
c. Disease-each employee $500,000

(b) Commercial General Liability. Required liability insurance coverage shall
be written in the occurrence form and shall provide coverage for operations
of the Contractor; operations of subcontractors (contingent or protective
liability); completed operations; broad form property damage and hazards
of explosion, collapse and underground; and contractual liability. The
general aggregate limit shall be endorsed on a per project basis.

(1) General Aggregate Limit $2,000,000

(2) Products-Completed Operations

Aggregate Limit $2,000,000
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(3) Each Occurrence Limit $1,000,000

The coverage shall provide by an endorsement in the appropriate
manner and form, the Department, its officers, and employees shall
be named as additional insureds with respect to the policies and any
umbrella excess liability coverage for occurrences arising in whole or
in part out of the work and operations performed. The Department
may accept a separate owner's protective liability policy in lieu of the
Department, it's officers, and employees being insureds on the
Contractor's policies.

(c) Commercial Automobile Liability. The policy shall cover owned,
non-owned, and hired vehicles.

Bodily Injury & Property Damage
Liability Limit Each Occurrence $1,000,000

(d) Umbrella Liability. Any policy shall provide excess limits over and above
the other insurance limits stated in this Article. The Contractor may
purchase insurance for the full limits required or by a combination of primary
policies for lesser limits and remaining limits provided by the umbrella

policy.

All insurance shall remain in force during the period covering occurrences
happening on or after the effective date and remain in effect during performance of
the work and at all times thereafter when the Contractor may be correcting, removing,
or replacing defective work until notification of the date of final inspection.
Termination or refusal to renew shall not be made without 30 days prior written notice
to the Department by the insurer and the policies shall be endorsed so as to remove
any language restricting or limiting liability concerning this obligation.

Certified copies of the original policies or certificate(s) of insurance by the
insurer(s) issuing the policies and endorsements setting forth the coverage, limits, and
endorsements shall be filed with the Department before the Department will execute
the contract. A certificate of insurance shall include a statement "the coverage and
limits conform to the minimums required by Article 107.27 of the Standard
Specifications for Road and Bridge Construction”. Any exception or deviation shall
be brought to the attention of the Department for a ruling of acceptability. In no event
shall any failure of the Department to receive policies or certificates or to demand
receipt be construed as a waiver of the Contractor's obligation to obtain and keep in
force the required insurance.

All costs for insurance as specified herein will be considered as included in the
cost of the contract. The Contractor shall, at its expense and risk of delay, cease
operations if the insurance required is terminated or reduced below the required
amounts of coverage. Coverage in the minimum amounts set forth herein shall not
be construed to relieve the Contractor from its obligation to indemnify in excess of the
coverage according to the contract.

107.28 Contractor Safety Responsibility. Nothing in this contract or the
contracts between the Department and any construction engineering consultant(s) is
intended or shall be construed, unless otherwise expressly stated, to reduce the
responsibility of the Contractor, a subcontractor, anyone directly or indirectly
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employed by them or anyone for whose acts they may be liable, from full and
complete supervision and achievement of work place safety. Any inspection of the
work conducted by the Department, the construction engineering consultant(s), and
the officers and employees of any of them, whether notice of the results thereof is
provided to anyone or not provided to anyone, shall neither establish any duty on their
parts nor create any expectation of a duty to anyone, including but not limited to third
parties, regarding work place safety.

In order to insure this and other duties of the Contractor certain indemnification
and insurance is required by the contract. Additionally, the Contractor guarantees to
the Department a safe work place shall be provided for all employees of the
Contractor and each of its subcontractors. There shall be no violation by the
Contractor, a subcontractor, anyone directly or indirectly employed by them, or
anyone for whose acts they may be liable of the applicable standards of the
Occupational Safety and Health Act, any other work place safety act of this State, or
other work place safety requirement of the Federal Highway Administration if the
contract is funded in part with federal funds. The Contractor agrees to require this
work place safety guarantee of all subcontractors according to Article 108.01, and
expressly to require the Department to be a third party beneficiary of each guarantee.

107.29 Opening of Section of Highway to Traffic. The work under
construction shall not be opened to traffic until authorized by the Engineer in writing.
Whenever, in the opinion of the Engineer, all of the work or any portion thereof is in
an acceptable condition for travel, it shall be opened to traffic as may be directed, but
such opening shall not be construed as an acceptance of the roadway, or any part
of it, or as a waiver of any of the Provisions of the contract.

If the Contractor is dilatory in completing shoulders, drainage structures or other

features of the work, the Engineer may order the work opened to traffic, but in such

| event, the Contractor shall not be relieved of his/her liability and responsibility during
| the period the work is opened until final inspection.

Whenever the Contractor is required to open to traffic all of the work or any
portion thereof according to the authorization of the Engineer given herein, the
Contractor shall conduct the remainder of the construction operations so as to cause
the least obstruction to traffic and according to the traffic control established in the
contract or by the Engineer.

107.30 Contractor's Responsibility for Work. Except as otherwise provided
in this Article, all work of the contract, including work added to the contract, shall be
under the charge and care of the Contractor. The Contractor shall protect and
maintain the work until the date of final inspection provided in writing to the
Contractor, by the Department according to Article 105.13. The Contractor shall
assume the sole responsibility for risk of loss to the work from or by any cause
whatsoever, without regard to its state of completion, and shall rebuild, repair, restore,
replace and make good all work to the condition required by the contract.

The provisions of this Article shall not apply to damage caused by traffic on
sections not constructed under traffic but, opened to traffic by written order of the
Engineer according to Article 107.29 unless the damage was caused in whole or in
part by the Contractor's operations or negligence. On sections constructed under
traffic, the provisions of this Article shall not apply to damage caused by traffic to
facilities existing in the roadway prior to the execution of the contract and to portions
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of the work that have been completed and final inspection has been made by the
Engineer according to this Article, unless the damage was caused in whole or in part
by the Contractor's operations or negligence or the contract special provisions require
the Contractor to protect and maintain existing facilities. For purposes of this Article,
sections constructed under traffic shall mean construction or reconstruction on
existing roadways and structures where traffic is maintained in whole or in part
through and/or within the contract limits.

The Contractor may request in writing he/she be relieved of the responsibility to
protect and maintain any portion of the work which is of sufficient size and type it
constitutes a functionally whole, stand-alone part of the work, and which has been
completed in all respects with the requirements of the contract by requesting final
inspection thereof according to Article 105.13. When the road is open to traffic, this
request may include, but not be limited to, inspection of completed safety-related
hardware items such as impact attenuators, signs, markers, and light standards
having traversable, frangible, or breakaway bases; guardrail and terminal sections;
and bridge railing at each separate location. The Engineer will in no way be obligated
to grant the request as this Article is not intended to create a contractual right to the
same, and any approval granted may alter or limit the part of the work subject to the
approval. If the Engineer provides written approval, the Contractor shall be relieved
of the responsibility to protect and maintain the work subject to the approval and shall
not be responsible for the correction of any damage thereto except that caused in
whole or in part by Contractor operations or negligence. When damage to the final
inspected work occurs and it is determined the Contractor is not responsible, repairs
to the work shall be made by the Contractor and payment will be made according to
Article 109.04. Repairs to final inspected work required due to defective materials
or workmanship or caused in whole or in part by Contractor operations or negligence,
shall be performed at the Contractor's expense.

In case of suspension of work from any cause whatever, the Contractor shall be
responsible for the project and shall take such precautions as may be necessary to
prevent damage to the project, provide for normal drainage and shall erect any
necessary temporary structures, signs, or other facilities at the Contractor's expense.
During such period of suspension of work, the Contractor shall properly and
continuously maintain, in an acceptable growing condition, all living material in newly
established plantings, seedings, and soddings furnished under his/her contract, and
shall take adequate precautions to protect new tree growth and other important
vegetative growth against injury.

107.31 Contractor's Responsibility for Utility Property and Services. At
points where the Contractor's operations are adjacent to properties of Railroad,
telegraph, telephone, and power companies, or are adjacent to other property,
damage to which might result in considerable expense, loss, or inconvenience, work
shall not be commenced until all arrangements necessary for the protection thereof
have been made.

The Contractor shall cooperate with the owners of any underground or overhead
utility lines in their removal and rearrangement operations so work may progress in
a reasonable manner, duplication of rearrangement work may be reduced to a
minimum, and services rendered by those parties will not be unnecessarily
interrupted.

In the event of interruption to water or utility services as a result of accidental
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breakage or as a result of being exposed or unsupported, the Contractor shall
promptly notify the proper authority and shall cooperate with the said authority in the
restoration of service. If water service is interrupted, repair work shall be continuous
until the service is restored. No work shall be undertaken around fire hydrants until
provisions for continued service have been approved by the local fire authority.

Within the State of lllinois, a Joint Utility Locating Information for Excavators
(JULIE) System has been established. All utility companies and municipalities which
have gas mains and a number of others are a part of this system. The system may
also be known as the State-Wide One Call Notice System.

Instead of the Contractor notifying each individual utility owner work will be done
in the area, it will only be necessary to call the JULIE number which is (800) 892-0123
and they will notify all member utility companies involved their respective utility should
be located. A minimum of 48 hours advance notice is required and the political name
of the township where the work is located, as shown on the location map, along with
other location information such as land section and quarter section will have to be
given.

For utilities which are not members of the JULIE or One Call Notice systems, it
will still be necessary to contact the owners directly. The plan general notes will
indicate which agencies are members of JULIE and One Call Notice System.

The type of utility and color used for marking are shown in the following table:

Utility Service Color
Gas, Oil or Petroleum Yellow
Electric Red
Communication, Telephone Orange
Potable Water Blue
Sewer Green

107.32 Furnishing Right of Way. The Department will make available all
necessary rights of way in advance of construction. Any exceptions will be indicated
in the contract.

Any temporary easement area shall be used only for the purpose of highway
construction for which it was obtained. If the Contractor wishes to use a temporary
easement area for such things as equipment and material storage, he/she shall obtain
written approval from the property owner involved and present the written approval
to the Engineer before using.
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107.33 Personal Liability of Public Officials. In carrying out any of the
Provisions of this contract or in exercising any power or authority granted to the
Engineer thereby, there shall be no personal liability upon the Engineer or authorized
representative, it being understood in such matters they act as agents and
representatives of the State. By entering into this contract with the Department, the
Contractor covenants and agrees it shall neither commence nor prosecute any action
or suit whatsoever against the officers or employees of the Department for any action
or omission done or not done in the course of their administration of this contract.
The Contractor agrees to pay all attorney fees and all costs incurred by the
Department, its officers, and employees on account of action or suit in violation of this
Article.

107.34 No Waiver of Legal Rights.  The Department shall not be precluded
or stopped by final acceptance or final payment, or any measurement, estimate, or
certificate made either before or after the completion and acceptance of the work and
payment therefore, from showing the true amount and character of the work
performed and materials furnished by the Contractor, nor from showing any such
measurement, estimate, or certificate is untrue or is incorrectly made; nor the work
or materials do not in fact conform to the contract. The Department shall not be
precluded or estopped, by final acceptance, final payment, or any measurement,
estimate, or certificate and payment in accordance therewith, from recovering from
the Contractor or its sureties, or both, such overpayment and damage as it may
sustain by reason of the Contractor's failure to comply with the terms of the contract.

A waiver on the part of the Department of any right under the contract or of a
breach of any part of the contract shall not be held to be a waiver of any other or
subsequent breach or right to enforce any provision of the contract.

107.35 Construction Noise Restrictions. All engines and engine driven
equipment used for hauling or construction shall be equipped with an adequate
mulffler in constant operation and properly maintained to prevent excessive or unusual
noise.

Construction within 300 m (1000 ft.) of an occupied residence, motel, hospital,
or similar receptor shall be confined to the period beginning at 7 A.M. and ending
10:00 P.M. This time regulation shall not apply to sawing contraction joints, as
required in Article 420.10, maintenance or operation of safety and traffic control
devices such as barricades, signs, and lighting, or to construction of an emergency
nature.

Any machine or device or part thereof which is regulated by or becomes
regulated by Federal or State of lllinois noise standards shall conform to those
standards. Such equipment shall be operated as designated above.

Requests to modify or deviate from these requirements shall be submitted in
writing by the Contractor and must be approved in writing by the Engineer.
SECTION 108. PROSECUTION AND PROGRESS
108.01 Subletting of Contract.  The Contractor shall not sublet, sell, transfer,
assign, or otherwise dispose of the contract or contracts or any portion thereof, or of

his/her right, title, or interest therein, without written consent of the Engineer. The
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Contractor will be permitted to sublet a portion thereof, but shall perform with the
Contractor's own organization, work amounting to not less than 50 percent of the total
contract cost, and with materials purchased or produced by the Contractor. Second
tier subcontracting will not be allowed. Items designated in the contract as "specialty
items" may be performed by subcontract and the cost of any such specialty items so
performed by subcontract may be deducted from the total cost before computing the
amount of work required to be performed by the Contractor with his/her own
organization. "Speciality items" will be those items so designated on the Summary
of Quantities included in the plans. The Engineer may request the Contractor provide
proof the proposed subcontractor has the experience, ability, and equipment the work
requires.

No subcontracts, or assignments of payments due or to become due, shall in any
case release the Contractor or surety of liability under the contract and bonds. All
transactions of the Engineer shall be with the Contractor. The Contractor shall have
a representative on the job at all times when either contract or subcontract work is
being performed.

All requests to subcontract shall contain a certification the subcontract agreement
exists in writing and physically contains the required Federal and State Equal
Employment Opportunity provisions and Labor Compliance provisions, including the
contract minimum wage requirements. The Contractor shall permit Department or
Federal representatives to examine the subcontract agreements upon notice.

The Engineer may order the Contractor to remove a subcontractor who does not
perform satisfactory work. The Contractor shall comply at once and shall not employ
the subcontractor for any further work under this contract.

108.02 Progress Schedule.  After the award of the contract and prior to
starting work, the Contractor shall submit to the Engineer a satisfactory progress
schedule or critical path schedule which shall show the proposed sequence of work,
and how the Contractor proposes to complete the various items of work within the
number of working days set up in the contract or on or before the completion date
specified in the contract.

This schedule shall be used as a basis for establishing the controlling item of
construction operations and for checking the progress of the work. The controlling
item shall be defined as the item which must be completed either partially or
completely to permit continuation of progress. It shall be the responsibility of the
Contractor to show the intended rate of production for each controlling item listed on
the schedule during the period such item is controlling.

The Contractor shall confer with the Engineer at regular intervals in regard to the
prosecution of the work according to the progress schedule or critical path schedule.

When the contract provides a specified number of working days and at any time
the number of working days charged exceeds the proposed working days shown on
the approved schedule by 10 working days, the Engineer will select the controlling
item of work for the purpose of charging working days. When the contract specifies
a completion date and at any time the actual progress is 14 calendar days behind the
proposed progress shown on the approved schedule, the Engineer will select the
controlling item of work for the purpose of checking the progress of the work. The
Engineer will continue to determine the controlling item until the Contractor has
submitted a satisfactory revised progress schedule or critical path schedule.
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No payment under this contract will be made until a progress schedule has been
submitted for approval. Payment may be withheld until a satisfactory schedule has
been submitted and approved.

108.03 Prosecution of the Work.  The Contractor shall begin the work to be
performed under the contract not later than 10 days after the execution of the contract
by the Department, unless otherwise provided in the contract. The work shall be
prosecuted in such a manner and with such a supply of materials, equipment and
labor as is considered necessary to ensure its completion according to the time
specified in the contract.

The Contractor shall notify the Engineer at least 24 hours in advance of either
discontinuing or resuming operations.

108.04 Working Days. When the contract provides a specified number of
working days or a completion date with a guaranteed number of working days, the
charging of working days shall start when the Contractor begins actual construction
work, and in no case later than 10 days after the execution and approval of the
contract, unless otherwise provided in the contract or directed by the Engineer.

A working day shall be defined as any calendar day between May 1 and
November 30 inclusive except Saturdays, Sundays, or legal holidays observed by the
Contractor's entire work force in lllinois. The length of a working day will be
determined by the Engineer from the number of working hours established by actual
job practice by the Contractor for the current controlling item, except not less than 8
hours will be considered in the determination.

A full working day will be charged for any day described in the foregoing on which
conditions are such that the Contractor could be expected to do a full day's work on
the controlling item. A full working day will be charged on days when the Contractor
could be working on a controlling item, but elects not to work, or elects to work
elsewhere.

No allowance will be made for delay or suspension of the work due to the fault
of the Contractor.

The Engineer will determine which days are workable. One copy of the "Weekly
Report of the Resident Engineer” will be mailed to the Contractor's office weekly. Any
disagreement with the working day charges shown must be filed in writing with the
Engineer within 7 calendar days of receipt of the Report giving detailed reasons for
the disagreement. The receipt shall be for purposes of the contract, deemed to occur
3 calendar days after the day of the mailing indicated on the report. The final
resolution of such disagreement will be made by the Engineer. By not filing a detailed
disagreement within the 7 day period, the Contractor will be deemed to have accepted
the report as correct and no further challenge will be allowed.

The basis for charging working days shall be as follows:

(@) A partial working day of one-quarter, one-half or three-quarters shall be
charged under the following conditions:

(1) When weather conditions do not permit the completion of a full day's
work on the controlling item.

(2) When job conditions due to recent weather do not permit full efficiency
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(b)

Prosecution and Progress

of the men or equipment which are working on the controlling item.

(3) A shortage of help which is beyond the Contractor's control prevents
reasonable progress on a controlling item.

(4) When any condition over which the Contractor has no control prevents
completing a full day's production on the controlling item.

No working day shall be charged under the following conditions:
(1) When adverse weather prevents work on the controlling item.

(2) When job conditions due to recent weather prevent work on the
controlling item.

(3) When work has been suspended by an act or an omission of the
Department or Engineer.

(4) When strikes, lock-outs, extraordinary delays caused by utility and
Railroad work, extraordinary delays in transportation, or inability to
procure critical materials suspend work on the controlling item, as long
as these delays are not due to any fault of the Contractor.

(5) When any condition over which the Contractor has no control causes
suspension of work on the controlling item.

108.05 Completion Date and Completion Date With/Plus Guaranteed
Working Days.

@)

(b)

(©)

Completion Date. When a completion date is specified, the Contractor shall
complete all work subject to the date on or before the specified date.

Completion Date With Guaranteed Working Days. When a completion date
with guaranteed working days is specified, the Contractor shall complete
all work on or before the specified completion date or within the number of
guaranteed working days, whichever period is the longer.

Completion Date Plus Guaranteed Working Days. When a completion date
plus guaranteed working days is specified, the Contractor shall complete
the major items of work as specified in the contract, on or before the
completion date. The Contractor shall complete the off the road or
miscellaneous items of work within the specified number of guaranteed
working days after the completion date.

108.06 Labor, Methods, and Equipment. The Contractor shall at all times
employ sufficient labor and equipment for prosecuting the several classes of work to
full completion in the manner and time required by this contract.

All workers shall have sufficient skills and experience to perform properly the
work assigned to them. Workers engaged in special work or skilled work shall have
sufficient experience in such work and in the operation of the equipment required to
perform all work properly and satisfactorily.

Any person employed by the Contractor or by any subcontractor who, in the
opinion of the Engineer, does not perform work in a proper and skillful manner or is
intemperate or disorderly shall, at the written request of the Engineer, be removed
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at once by the Contractor or subcontractor employing such person, and shall not be
employed again in any portion of the work without the approval of the Engineer.

Should the Contractor fail to remove such person or persons as required above,
or fail to furnish suitable and sufficient personnel for the proper prosecution of the
work, the Engineer may suspend the work by written notice until such orders are
complied with.

All equipment which is proposed to be used on the work shall be of sufficient size
and in such mechanical condition as to meet requirements of the work and to produce
a satisfactory quality of work. Equipment used on any portion of the project shall be
such that no injury to the roadway, adjacent property or other highways will result from
its use.

When the methods and equipment to be used by the Contractor in accomplishing
the construction are not prescribed in the contract, the Contractor is free to use any
methods or equipment that can be demonstrated to the Engineer as satisfactory to
accomplish the contract work in conformity with the requirements of the contract.

When the contract specifies that the construction be performed by the use of
certain methods and equipment, such methods and equipment shall be used unless
others are authorized by the Engineer. If the Contractor desires to use a method or
type of equipment other than specified in the contract, he/she may request authority
from the Engineer to do so. The request shall be in writing and shall include a full
description of the methods and equipment proposed to be used and an explanation
of the reasons for desiring to make the change. If approval is given, it will be on the
condition that the Contractor will be fully responsible for producing construction work
in conformity with contract requirements. |If, after trial use of the substituted methods
or equipment, the Engineer determines that the work produced does not meet
contract requirements, the Contractor shall discontinue the use of the substitute
method or equipment and shall complete the remaining construction with the specified
methods and equipment. The Contractor shall remove the deficient work and replace
it with work of specified quality, or take such other corrective action as the Engineer
may direct. No change will be made in basis of payment for the construction items
involved nor in contract time as a result of authorizing a change in methods or
equipment under these Provisions.

108.07 Suspension of Work.  The Engineer shall have authority to suspend
the work whole or in part, when unsuitable severe weather conditions or other
conditions at the site of the work make for circumstances beyond the Contractor's
control, which are unfavorable for the satisfactory performance of the work, and when
the Contractor does not comply with the contract or orders of the Engineer. Orders
to suspend or resume work shall be complied with immediately. If it becomes
necessary to stop work for an indefinite period of time, the Contractor shall store all
materials in such manner that they will not obstruct or impede the traveling public
unnecessarily or become damaged in any way, take every precaution to prevent
damage or deterioration of the work performed, provide suitable drainage of the
roadway, and erect temporary structures where necessary. The Contractor shall not
suspend work without written authority from the Engineer.

The period of suspension shall not count against the time of performance
established in the contract unless the suspension is ordered due to the acts or
omissions of the Contractor. Extensions of time will be evaluated according to Article
108.08. Except as provided hereinbelow for suspension of an unreasonable duration,
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the Contractor shall not be paid additional compensation on account of any
suspension ordered pursuant to this Article.

If the performance of all or any portion of the work is suspended or delayed by
the Engineer in writing for an unreasonable period of time and the Contractor believes
that additional compensation and/or contract time is due as a result of such
suspension or delay, the Contractor shall submit to the Engineer in writing a request
for adjustment within 7 calendar days of receipt of the notice to resume work. The
request shall set forth the reasons and support for such adjustment.

Upon receipt, the Engineer will evaluate the Contractor's request. If the Engineer
agrees that the period of suspension was unreasonable and that the cost and/or time
required for the performance of the contract has increased as a result of such
suspension, the Engineer will make an adjustment (excluding profit) and modify the
contract in writing accordingly. In no case shall a suspension of less than 7 calendar
days be considered unreasonable. No adjustment will be made for a suspension of
any duration, if the suspension was caused by the acts or omissions of the Contractor,
subcontractor, suppliers or the weather. The Engineer will notify the Contractor of
his/her determination whether or not an adjustment of the contract is warranted.

No contract adjustment will be allowed unless the Contractor has submitted the
request for adjustment within the time prescribed. No contract adjustment will be
allowed under this clause to the extent that performance would have been suspended
or delayed by any other cause, or for which an adjustment is provided for or excluded
under any other term or condition of this contract.

108.08 Determination and Extension of Contract Time.

(@) Working Days. When the contract provides a specified number of working
days, it is understood that completion of the work within the specified
number of working days is an essential part of the contract. The
Contractor's plea that insufficient time was specified is not a valid reason
for extension of time.

A request for an extension of time may be initiated by either the Engineer
or the Contractor. If the Department finds that the quantities of work done,
or to be done, are in excess of the estimated quantities by an amount
sufficient to warrant additional time, it may grant an extension of time for
completion which appears reasonable and proper. The extended number
of working days for completion shall then be considered as in effect the
same as if it were the original time for completion.

(b) Completion Date. When a completion date is specified, it is understood that
time is of the essence and that completion of the work by that date is an
essential part of the contract. The Contractor's plea that insufficient time
was specified is not a valid reason for extension of time.

When a delay occurs due to unforeseen causes beyond the control and
without fault or negligence of the Contractor, including, but not restricted to,
acts of God, acts of the public enemy, fires, epidemics, strikes,
extraordinary delays caused by utilities or Railroad, extraordinary delays in
delivery of materials caused by strikes, lock-outs, wrecks, freight
embargoes, governmental acts, inability to procure critical materials and
work added to the contract which affects progress on the controlling item,
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the time of completion shall be extended in whatever amount is determined
by the Department to be equitable.

An "Act of God" means an earthquake, flood, cloudburst, tornado or other
phenomena of nature beyond the power of the Contractor to foresee or to
make preparation in defense against. A rain, windstorm or other natural
phenomenon of normal intensity, based on U.S. Weather Bureau reports,
for the particular locality and for the particular season of the year in which
the work is being prosecuted, shall not be construed as an "Act of God" and
no extension of time will be granted for the delays resulting therefrom. No
extension of time will be granted for any delay or suspension of the work
due to the fault of the Contractor. No extension of time on account of a
delay due to unforeseen causes will be granted if written application
therefore is not filed by the Contractor with the Department setting forth the
reasons which the Contractor believes will justify the approval of his/her
request.

After the Contractor has filed a request for an extension of time, the
Department will notify the Contractor, in writing, whether or not such
extension will be approved. The Engineer will consider how timely the
Contractor prosecuted up to the point of the delay when considering the
request. If approved, the extended date for completion shall then be
considered as in effect the same as if it were the original date for
completion.

(c) Completion Date With a Guaranteed Number of Working Days. When a
completion date is specified in a contract which provides a guaranteed
number of working days, it is understood that completion of the work by the
contract date is an essential part of the contract.

Working days shall be charged as specified in Article 108.04. The
guaranteed number of working days may be extended as provided in Article
108.08(a) above.

If the Contractor has not had the guaranteed number of working days
available to him/her by the specified completion date, that date may be
extended to a date such that the guaranteed number of working days have
been available. This date shall then be considered in effect the same as
if it were the original date for completion.

108.09 Failure to Complete the Work on Time.  Time is of the essence to the
contract. Should the Contractor fail to complete the work within the working days
stipulated in the contract or on or before the completion date stipulated in the contract
or within such extended time as may have been allowed, the Contractor shall be liable
and shall pay to the Department the amount shown in the following schedule of
deductions, not as a penalty but as liquidated damages, for each day of overrun in
the contract time or such extended time as may have been allowed. The liquidated
damages for failure to complete the contract on time are approximate, due to the
impracticality of calculating and proving actual delay costs. This schedule of
deductions establishes the cost of delay to account for administration, engineering,
inspection, and supervision during periods of extended and delayed performance.
The costs of delay represented by this schedule are understood to be a fair and
reasonable estimate of the costs that will be borne by the Department during
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extended and delayed performance by the Contractor of the work, remaining
incidental work, correction of work improperly completed, or repair of work damaged
as a result of the Contractor. The liquidated damage amount specified will accrue
and be assessed until final completion of the total physical work of the contract even
though the work may be substantially complete. The Department will deduct these
liquidated damages from any monies due or to become due to the Contractor from
the Department.

Schedule of Deductions for Each
Day of Overrun in Contract Time

Original Contract Amount Daily Charge
From More To and Calendar Work
Than Including Day Day
$ 0 $ 25,000 $ 300 $ 400
25,000 100,000 375 500
100,000 500,000 550 750
500,000 1,000,000 725 1,000
1,000,000 2,000,000 900 1,250
2,000,000 3,000,000 1,100 1,500
3,000,000 5,000,000 1,300 1,800
5,000,000 7,500,000 1,450 2,000
7,500,000 and over 1,650 2,300

When a completion date is specified, the daily charge shall be made for every
day shown on the calendar beyond the specified completion date. When the time limit
is specified as working days, the daily charge shall be made for each additional
working day, computed as specified in Article 108.04.

If contracts are awarded on the basis of a multiple bid, the contract amounts of
the individual contracts comprising the multiple bid shall be totaled and the daily
charge shall be that required for such total amount.

108.10 Default on Contract. If the Contractor fails to begin the work under
contract within the time specified, or fails to perform the work with sufficient workers
and equipment or with sufficient materials to ensure the completion of said work within
the specified time, or shall perform the work unsuitably, as determined by the
Engineer, or shall neglect or refuse to remove materials or perform anew such work
as shall be rejected as defective and unsuitable, or shall discontinue the prosecution
of the work, or if the Contractor shall become insolvent or be declared bankrupt, or
shall commit any act of bankruptcy, or insolvency, or shall make an assignment for
the benefit of creditors, or from any other cause whatsoever shall not carry on the
work in a manner approved by the Engineer, the Engineer shall give notice in writing
to the Contractor and the Contractor's surety of such delinquency, said notice to
specify the corrective measures required. If the Contractor, within a period of 10 days
after said notice, shall not proceed according to, the Department shall, upon written
certificate from the Engineer of the fact of such delinquency and the Contractor's
failure to comply with said notice, have full power and authority to forfeit the rights of
the Contractor and at its option to call upon the surety to complete the work according
to the terms of the contract, or it may take over the work, including any or all materials
and equipment on the ground as may be suitable and acceptable, and may complete
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the work with its own forces, or use such other methods as, in its opinion, shall be
required for the completion of said contract in an acceptable manner.

When the Department calls upon the Surety to complete, the Surety shall enter
upon the premises and take possession of all materials, tools, and appliances for the
purpose of completing the work under the contract and employ by contract or
otherwise any person or persons satisfactory to the Department to finish the work
without termination of the contract. Such employment shall not relieve the Surety of
its obligations under the contract and the bond. Payments on estimates covering
work subsequent to the transfer shall be made to the extent permitted under law to
the Surety or its agent without any right of the Contractor to make any claim.

The Contractor shall bear any extra expenses incurred by the State in completing
the work, including all increased cost for completing the work, and all damages
sustained, or which may be sustained, by the State by reason of such refusal, neglect,
failure, or discontinuance of work by the Contractor. After all the work contemplated
by the contract has been completed, the Engineer will calculate the total expenses
and damages for the completed work. If the total expenses and damages are less
than any unpaid balance due the Contractor, the excess will be paid by the
Department to the Surety or the Contractor. If the total expenses and damages
exceed the unpaid balance, the Contractor and the Surety shall be jointly and severely
liable to the Department and shall pay the difference to the Department on demand.

If a notice of termination for default has been issued and it is later determined for
any reason that the Contractor was not in default, the rights and obligations of the
parties shall be the same as if the notice of termination had been issued pursuant to
Termination for Public Convenience in Article 108.12.

108.11 Termination of the Contractor's Responsibility. Whenever the
improvements called for by the contract has been completely performed on the part
of the Contractor and all parts of the work have been approved by the Engineer and
accepted by the Department according to the contract, and the final estimate paid, the
Contractor's obligations shall then be considered fulfilled, except those obligations
which by their nature extend beyond the completion of work including but not limited
to Articles 107.26, 107.27, 107.33 and 107.34.

108.12 Termination for Public Convenience. The Department may, by
written order, terminate the contract or any portion thereof after determining that for
reasons beyond either Department or Contractor control, the Contractor is prevented
from proceeding with or completing the work as originally contracted for, and that
termination would, therefore, be in the public interest. Such reasons for termination
may include, but need not be necessarily limited to, Executive Orders of the President
relating to prosecution of war or national defense, national emergency which creates
a serious shortage of materials, orders from duly constituted authorities relating to
energy conservation, and restraining orders or injunctions obtained by third-party
citizen action resulting from national or local environmental protection laws or where
the issuance of such order or injunction is primarily caused by acts or omissions of
persons or agencies other than the Contractor.

When contracts, or any portion thereof, are definitely terminated or cancelled,
and the Contractor released before all items of work included in his/her contract have
been completed, payment will be made for the actual number of units of items of work
completed at contract unit prices, or as specified in Article 109.06 for partially
completed items, and no claims for loss of anticipated profits shall be considered.
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Reimbursement for organization of the work and moving equipment to and from the
job will be considered where the volume of the work completed is too small to
compensate the Contractor for these expenses under the contract unit prices, the
intent being that an equitable settlement will be made with the Contractor.

Acceptable materials, obtained by the Contractor for the work, that have been
inspected, tested and accepted by the Engineer, and that are not incorporated in the
work may, at the option of the Engineer, be purchased from the Contractor at actual
costs as shown by receipted bills and actual cost records at such points of delivery
as may be designated by the Engineer.

Termination of a contract, as stated above, will not relieve the Contractor or
his/her surety of the responsibility of replacing defective work as required by the
contract.

SECTION 109. MEASUREMENT AND PAYMENT

109.01 Measurement of Quantities.  All work completed under the contract
will be measured by the Engineer according to the United States standard measures.
No deduction will be made for fixtures in the roadway having an area of 0.84 m2 (9
sg. ft.) or less. All measurements for length will be made linearly unless otherwise
specified. Longitudinal measurements for areas of base courses, surface courses,
pavement and shoulders will be made along the actual surface of the roadway.
Transverse measurements for areas of base courses, surface courses, pavements
and shoulders, the dimensions used in calculating the pay areas shall be the exact
horizontal dimensions shown on the plans, or the dimensions ordered in writing by the
Engineer.

The units of measure are metric (English). The units used shall correspond to
the units in the contract. The metric units are "hard" converted and an appendix
located at the end of the book gives conversion factors for the exact English
equivalents.

109.02 Scope of Payment. The Contractor shall receive and accept the
compensation as herein provided, in full payment for furnishing all materials, labor,
tools and equipment; for performing all work contemplated and embraced under the
contract; for all loss or damage arising out of the nature of the work and from the
action of the elements; for any unforeseen difficulties or obstructions which may arise
or be encountered during the prosecution of the work until its final acceptance by the
Department; for all risks of every description connected with the prosecution of the
work; for all expenses incurred by or in consequence of suspension or discontinuance
of such prosecution of the work as herein specified; for any infringement of patents,
trademarks or copyrights; and for completing the work in an acceptable manner
according to the plans and Specifications.

The payment of any current estimate prior to final acceptance of the work by the
Department shall in no way constitute an acknowledgement of the acceptance of the
work, nor in any way prejudice or affect the obligation of the Contractor, at his/her own
expense, to repair, correct, renew, or replace any defects or imperfections in the
construction or in the strength or quality of the materials used in or about the
construction of the work under contract and its appurtenances, nor any damage due
or attributable to such defects, which defects, imperfections or damage shall have
been discovered on or before the final inspection and acceptance of the work. The
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Engineer shall be the sole judge of such defects, imperfections or damage, and the
Contractor shall be liable to the Department for failure to correct the same as provided
herein.

109.03 Increased or Decreased Quantities. Whenever the quantity of any
pay item as given in the proposal shall be increased or decreased, payment shall be
made on the basis of the actual quantity completed at the unit price for such pay item
named in the proposal, except as otherwise provided in Article 104.02, or in the
detailed Specifications for each class of work.

Should any pay items contained in the proposal be found unnecessary for the
proper completion of the work, the Engineer may, upon written order to the
Contractor, eliminate such pay items from the contract, and such action shall in no
way invalidate the contract. When a Contractor is notified of the elimination of pay
items, the Contractor will be reimbursed for actual work done and all costs incurred,
including mobilization of materials prior to said notification.

109.04 Payment for Extra Work.  Extra work which results from any of the
changes as specified in Article 104.02 shall not be started until authorization from the
Engineer is received, which authorization shall state the items of work to be performed
and the method of payment for each item. Work performed without such order will
not be paid for.

Extra work will be paid for at either a lump sum price or agreed unit prices, or
on a force account basis.

(@) Lump Sum Price or Agreed Unit Prices. When extra work is to be paid for
at either a lump sum price or agreed unit prices, the lump sum or unit prices
shall be agreed upon by the Contractor and the Engineer.

(b) Force Account Basis. When extra work is to be paid for by force account,
the basis for the force account shall be as hereinafter specified.

(1) Labor. For all labor and foremen in direct charge of the specific
operations, the Contractor shall receive the actual normal rate of wage
paid for each and every hour that said labor and foremen are actually
engaged in such work.

The Contractor shall receive the actual costs paid to, or in behalf of,
workers by reason of subsistence and travel allowances, health and
welfare benefits, pension fund benefits or other benefits, when such
amounts are required by collective bargaining agreement or other
employment contract generally applicable to the classes of labor
employed on the work.

An amount equal to 35 percent of the sum of the above items will also
be paid the Contractor.

(2) Bond, Insurance, and Tax. For property damage, liability, and
workmen's compensation insurance premiums, unemployment
insurance contributions and social security taxes on the force account
work, the Contractor shall receive the actual cost, to which 10 percent
will be added. The Contractor shall furnish satisfactory evidence of the
rate or rates paid for such bond, insurance and tax.

57



Art. 109.04

58

©)

“

®)

©)

Measurement and Payment

Materials. For materials accepted by the Engineer and used, the
Contractor shall receive the actual cost of such materials delivered on
the work, including transportation charges paid by the Contractor
(exclusive of machinery rentals as hereinafter set forth), to which cost
15 percent will be added.

Equipment. For any machinery or special equipment (other than small
tools) the use of which has been authorized by the Engineer, the
Contractor shall be paid according to the latest revision of
"SCHEDULE OF AVERAGE ANNUAL EQUIPMENT OWNERSHIP
EXPENSE" as issued by the Department. The equipment should be
of a type and size reasonably required to complete the extra work.

Miscellaneous. No additional allowance will be made for general
superintendence, the use of small tools, or other costs for which no
specific allowance is herein provided.

Statements. No payment will be made for work performed on a force
account basis until the Contractor has furnished the Engineer with
itemized statements of the cost of such force account work.
Statements shall be accompanied and supported by invoices for all
materials used and transportation charges. However, if materials used
on the force account work are not specifically purchased for such work
but are taken from the Contractor's stock, then in lieu of the invoices,
the Contractor shall furnish an affidavit certifying that such materials
were taken from his/her stock, that the quantity claimed was actually
used, and that the price and transportation claimed represent the
actual cost to the Contractor.

Iltemized statements at the cost of force account work shall be detailed
as follows:

a. Name, classification, date, daily hours, total hours, rate and
extension for each laborer and foreman. Payrolls shall be
submitted to substantiate actual wages paid if so requested by
the Engineer.

b. Designation, dates, daily hours, total hours, rental rate and
extension for each unit of machinery and equipment.

c. Quantities of materials, prices and extensions.
d. Transportation of materials.

e. Cost of property damage, liability and workmen's compensation
insurance premiums, unemployment insurance contributions, and
social security tax.

Work Performed by an Approved Subcontractor. When extra work is
performed by an approved Subcontractor, the Contractor shall receive
as administrative costs an amount equal to five (5) percent of the first
$10,000 and one (1) percent of any amount over $10,000 of the total
approved costs of such work.
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109.05 Expenses Incurred by the Department. Upon written request of the
Engineer, the Contractor shall pay the bills which are the responsibility of the
Department. The Contractor shall receive as administrative costs an amount equal
to 5 percent of the first $10,000 and 1 percent of any amount over $10,000 of the total
actual amount so paid out.

109.06 Payment for Items Omitted When Partially Completed. Should the
Department cancel or alter any portion of the contract which results in the elimination
or noncompletion of any portions of the work partially completed, the Contractor will
be allowed a fair and equitable amount covering all items of work incurred prior to the
date of cancellation, alteration or suspension of such work.

The Contractor shall be allowed a profit percentage on the materials used and
the construction work actually performed at the rate specified in Article 109.04, but
no allowance will be made for any change in anticipated profits. Acceptable materials
ordered by the Contractor or delivered on the work prior to the date of its cancellation,
alteration or suspension by the Engineer shall be purchased from the Contractor by
the Department at actual cost and shall thereupon become the property of the
Department; or at the option of the Engineer, the unused acceptable material shall
remain the property of the Contractor, and the Contractor shall be paid the actual cost
including freight, unloading and hauling costs less the actual salvage value.

109.07 Partial Payments and Retainage. At least once each month, the
Engineer will make an approximate estimate, in writing, of the materials in place
complete, the amount of work performed, and the value thereof, at the contract unit
prices. From the amount so determined, a portion of the cost shall be retained
according to the following:

(@) When the awarding authority is the State of lllinois, there shall be deducted
2 percent of the cost of the completed work which shall be retained until
after the completion of the entire work to the satisfaction of the Engineer,
and the balance certified to the Department for payment. No amount less
than $1000.00 will be approved for payment other than the final payment.
The retainage amount will not be reduced below 2 percent until the final
payment.

(b) When the awarding authority is a County or Municipality, there shall be
deducted from the amount so determined for the first 50 percent of the
completed work a sum of 10 percent to be retained until after the completion
of the entire work to the satisfaction of the Engineer. After 50 percent or
more of the work is completed, the Engineer may, at his/her discretion,
certify the remaining partial payments without any further retention,
provided that satisfactory progress is being made, and provided that the
amount retained is not less than 5 percent of the total adjusted contract
price.

When the principal items of the work have been satisfactorily completed, a
semi-final estimate may be made with the consent of the surety. Payment
to the Contractor under such an estimate shall not exceed 90 percent of the
amount retained after making partial payments, but in no event shall the
amount retained after making the semi-final payment be less than 1 percent
of the adjusted contract price, nor less than $500.00.

(c) When the awarding authority is a County or Municipality and any payment
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is made directly to the County or Municipality, payments for completed work
shall have deducted the proportionate share of the cost to be borne by the
awarding authority. The deduction will be the estimated cost to the County
or Municipality divided by the awarded contract value with this percentage
applied to the value of work in place. Any adjustment to be made because
of changed quantities will be made when the final payment is being
processed. No retainage will be held from the value of such payments.

In addition, at the discretion of the Department and when evidence satisfactory
to the Department is presented, an estimate may be made for payment to include
costs which are being incurred in excess of $10,000 for freight and acceptable
reinforcing steel, structural steel, stone, gravel, sand, or any other non-perishable
materials delivered on the work or in acceptable storage places and not used at the
time of such estimate. The amount thus paid by the Department shall be deducted
from estimates due the Contractor as the material is used in the work. If receipted
bills for such material and freight are not furnished the Department by the Contractor
within 60 days of payment by the Department, the payment will be reclaimed.

At the request of the Contractor, with approval of the Department, the retainage
of the contract set forth in this Article may be deposited under a trust agreement with
an lllinois Financial Institution of the Contractor's choice and subject to the approval
of the Department. The Contractor shall receive any interest thereon. Pursuant to
application by the Contractor, a trust agreement by an lllinois Financial Institution and
the Department shall contain, as a minimum, the amount to be deposited subject to
the trust, the terms and conditions of payment in case of default of the Contractor,
and the termination of the trust agreement upon completion of the contract.

The Contractor shall be responsible for obtaining the written consent of an Illinois
Financial Institution trustee and any costs or service fees shall be borne by the
Contractor. The trust agreement may, at the discretion of the Department and upon
request of the Contractor, become operative at the time of the first partial payment
according to existing statutes and Department procedures.

As soon as possible after final inspection, the Department will submit final
guantities to the Contractor, will request material certification information from the
Contractor, and will act on any time extension requests. At the end of 6 months from
such action, if the Contractor has not agreed to final quantities or liquidated damages,
or submitted required documentation, the Department may withdraw retained funds
from the financial institution. At the end of 12 months, the Department may proceed
with final payment on the basis of measured quantities.

109.08 Acceptance and Final Payment.  Whenever the improvement provided
for by the contract has been completely performed on the part of the Contractor, and
all parts of the work have been approved by the Engineer, a final estimate showing
the value of the work will be prepared by the Engineer as soon as the necessary
measurements and computations can be made, all prior estimates upon which
payments have been made being approximate only and subject to correction in the
final payment.

Final acceptance occurs by signature on the final estimate and the date of this
signature constitutes the acceptance date. Final acceptance shall not constitute
acceptance of any unauthorized or defective work or material. The Department shall
not be barred from requiring the removal, replacement, repair or disposal of any
unauthorized or defective work or material or from recovering damages from any such
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work or material.

The amount of this estimate, less any sums that have been deducted or retained
under the Provisions of the contract, will be paid to the Contractor as soon as
practicable after the final approval of the work, provided the Contractor has furnished
to the Department satisfactory evidence that all sums of money due for any labor,
materials, apparatus, fixtures or machinery furnished for the purpose of such
improvements have been paid, or that the person or persons to whom the same may
be due have consented to such final payment.

When the State of Illinois is the awarding authority, unless the Contractor files a
claim for adjudication by the Court of Claims according to Article 109.09, the final
payment shall constitute a release and waiver of any and all rights and privileges
under the terms of the contract, and shall relieve the Department from any and all
claims or liabilities for anything done or furnished relative to the work or for any act
or neglect on the part of the Department relating to or connected with the contract.

When the county or municipality is the awarding authority, the final payment shall
constitute a release and waiver of any and all rights and privileges under the terms
of the contract, and shall relieve the Department from any and all claims or liabilities
for anything done or furnished relative to the work or for any act or neglect on the part
of the Department relating to or connected with the contract.

109.09 Contract Claims. If the Contractor claims that additional payment is
due, the Contractor may file a claim according to the requirements specified herein.
When the State is the awarding authority, all claims arising under the terms of the
contract, which are not disposed of by mutual agreement between the Contractor and
the District Engineer, shall be resolved as hereinafter specified. Mutual agreements
are subject to the normal administrative approval required for all change orders or
authorizations. If written notifications are not given, or if the Engineer is not afforded
reasonable access by the Contractor to complete records of actual costs or additional
time, or if a claim is not filed according to the procedures and within the time specified
herein, then the claim is waived and the Department is released from any and all
demands and claims. The fact that the Contractor has provided a proper notification,
provided a properly filed claim, or provided the Engineer access to records of actual
cost, shall not in any way be construed as proving or substantiating the validity of the
claim. If the claim, after consideration by the Engineer, is found to have merit, the
Engineer will make an equitable adjustment either in the amount of costs to be paid
according to the Basis of Payment specified herein or in the time required for the work
or both. If the Engineer finds the claim to be without merit, no adjustment will be
made.

The Contractor may present a claim made by a Subcontractor founded upon the
terms of the contract or the actions and orders of the Engineer without being first
required to make payment to the Subcontractor provided: the Contractor makes
written certification that the Subcontractor is entitled to additional compensation; that
the Subcontractor will be paid in the event of a favorable resolution of the claim; and
that the subcontract, releases and waivers executed by the Subcontractor do not bar
payment to the Subcontractor. The written certification may authorize the
Subcontractor to present the Subcontractor claim directly to the Department. If such
authorization is given, the Contractor need not participate in the verbal presentation
of the claim. In any event, the submission shall include a copy of the subcontract,
and any releases or waivers signed by the Subcontractor in favor of the Contractor.
The Contractor's interest in the Subcontractor's claim shall not be assigned or
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otherwise disposed of except as specified in Article 108.01.

(@) Submission of Claim. All claims filed by the Contractor shall be in writing
and in sufficient detail to enable the Engineer to ascertain the basis and
amount of the claim. All claims shall be submitted to the District Engineer.
As a minimum, the following information must accompany each claim
submitted:

@

@
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A detailed factual statement of the claim for additional compensation
and time, if any, providing all necessary dates, locations, and items
of work affected by the claim.

The name of any State official or employee involved in or
knowledgeable about the claim.

The specific provisions of the contract which support the claim and a
statement of the reasons why such provisions support the claim.

If the claim relates to a decision of the Engineer which the contract
leaves to the Engineer's discretion or as to which the contract provides
that the Engineer's decision is final, the Contractor shall set out in
detail all facts supporting his/her position relating to the decision of the
Engineer.

The identification of any documents and the substance of any oral
communications that support the claim.

Copies of any identified documents, other than State documents and
documents previously furnished to the State by the Contractor, that
support the claim (manuals which are standard to the industry, used
by the Contractor, may be included by reference).

If an extension of time is sought, the specific days and dates for which
it is sought, the specific reasons the Contractor believes a time
extension should be granted, and the specific provisions of Section
108 under which it is sought.

If additional compensation is sought, the exact amount sought and a
breakdown of that amount into direct labor, direct materials, direct
equipment, direct jobsite overhead, and direct offsite overhead.

A statement containing the following language:
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Under penalty of law for perjury or falsification, the undersigned,

, , of :
(name) (title) (company)

hereby certifies that the claim for compensation and time, if any, made
herein for work on this contract is a true statement, fully documented
and supported under the contract between the parties.

Dated /sl

Subscribed and sworn before me this day of

Notary Public

My Commission Expires

(b) Record Retention. It is the responsibility of the Contractor to keep full and

(©

complete records of the costs and additional time incurred for any claim.
The Contractor shall permit the Engineer to have access to those records
and any other records as may be required by the Engineer to determine the
facts or contentions involved in the claim. The Contractor shall retain those
records for a period of not less than three years after final payment.

Audit. All claims filed against the State shall be subject to audit at any time
following the filing of the claim. The audit may be performed by employees
of the State or by an auditor under contract with the State. The audit may
begin at any time during the life of the contract, or on 20 calendar days
notice to the Contractor or its agents if an audit is to be commenced more
than 60 calendar days after the final payment date of the contract. The
Contractor, subcontractors, or agents shall provide adequate facilities,
acceptable to the Engineer, for the audit during normal business hours.
Failure of the Contractor or its agents to maintain and retain sufficient
records to allow the auditors to verify all or any portion of the claim or to
permit the auditor access to the books and records of the Contractor,
subcontractors, or agents shall constitute a waiver of the claim and may bar
any recovery of all or any portion thereunder.

The auditors shall have available to them all books and records including
but not limited to the following documents:

(1) Daily time sheets and supervisor's daily reports.

(2) Union agreements.

(3) Payroll records including tax, insurance, welfare, and benefits records.
(4) Material invoices and requisitions.

(5) Material cost distribution worksheet.

(6) Equipment records (list of company equipment, rates, etc.).
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(7) Vendors', rental agencies, Subcontractors', and agents' invoices.
(8) Subcontractors' and agents' payment certificates.

(9) Cancelled checks (payroll and vendors).

(10) Job cost report.

(11) Job payroll ledger.

(12) General ledger.

(13) Cash disbursements journal.

(14) Financial statements for all years reflecting the operations on the
contract involved.

(15) Depreciation records on all company equipment.

(16) If a source other than depreciation records is used to develop costs for
the Contractor's internal purposes in establishing the actual costs of
owning and operating equipment, all such other source documents.

(17) All documents, including pricing books and bid documents, which relate
to each and every claim together with all documents which support the
amount of damages as to each claim.

(18) Worksheets used to prepare the claim establishing the cost
components for items of the claim including but not limited to labor,
benefits and insurance, materials, equipment, subcontractors, all
documents which establish the time periods, individuals involved, the
hours for the individuals, and the rates of the individuals.

Time of Submission. All claims submitted according to this Article shall be
filed not later than 6 months after the Department provides final quantities
to the Contractor according to Article 109.07. The 6 months shall run from
the date indicated on the final quantities transmittal. The requirement of a
general administrative claims cutoff time provided herein shall not constitute
a waiver of any notification time requirements stated elsewhere in these
specifications or the special provisions.

Procedure. All claims must be submitted to the District Engineer. The
Contractor may request an opportunity to present the claim verbally at each
of the following levels if the claim has not been satisfactorily resolved at the
previous level.

(1) District Engineer
(2) Chief, Bureau of Construction

(3) Director of Highways

All requests for presentation must be made through the District Engineer.
Requests by the Contractor to present a claim at the third level shall be
accompanied by two additional copies of the claim with addenda.

For claims between $50,000 and $500,000, the Contractor has the option
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of presenting third level claims to the Director of Highways (or an appointed
Deputy) or to the Department's Construction Contracts Claims Board. The
Director of Highways reserves the right to personally review third level
claims in excess of $500,000.

Full compliance by the Contractor with the provisions specified in this Article
is a contractual condition precedent to the Contractor's right to seek relief
in the Court of Claims. The Director's written response shall be deemed a
final action of the Department. Unless the Contractor files a claim for
adjudication by the Court of Claims within 60 days after the date of the
written response, the failure to so file shall constitute a release and waiver
of the claim.

Basis of Payment. After resolution of a claim in favor of the Contractor, any
adjustment in time required for the work will be made according to Section
108. Any adjustment in the costs to be paid will be made for direct labor,
direct materials, direct equipment, direct jobsite overhead, direct offsite
overhead, and other direct costs allowed by the resolution. Adjustments in
costs will not be made for interest charges, loss of anticipated profit,
undocumented loss of efficiency, prorata home office overhead,
unabsorbed overhead and lost opportunity, preparation of claim expenses,
and other consequential indirect costs regardless of method of calculation.

The above Basis of Payment is an essential element of the contract and the
claim cost recovery of the Contractor shall be so limited.
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SECTION 200. EARTHWORK, LANDSCAPING, EROSION CONTROL

EARTHWORK

SECTION 201. CLEARING, TREE REMOVAL AND PROTECTION, CARE AND
REPAIR OF EXISTING PLANT MATERIAL

201.01 Description. This work shall consist of performing the following items
wherever they occur within the right of way, or within the limits of construction,
including the areas of borrow pits furnished by the Department.

(@) Clearing. Clearing shall consist of the removal and disposal of all
obstructions such as fences, walls, foundations, buildings, accumulations
of rubbish of whatever nature and existing structures, the removal of which
is not otherwise provided for in Article 501.05; all logs, shrubs, bushes,
saplings, grass, weeds, other vegetation and stumps of less diameter than
150 mm (6 inches).

(b) Tree Removal. Tree Removal shall consist of the cutting, grubbing, removal
and disposal of trees and stumps, as hereinafter defined.

(c) Protection of Existing Plant Material. Protection of existing plant material
shall consist of directing work activity away from and protecting trees,
shrubs, turf and herbaceous plants on and adjacent to the right of way.

(d) Care of Existing Plant Material. Care of existing plant material shall consist
of pruning, fertilizing and watering existing plant material to maintain health
and vigor during and following construction activity.

(e) Repair or Replacement of Existing Plant Material. Repair or replacement
of existing plant material damaged by the Contractor shall consist of
restoring to original condition specific plant material that was designated to
be saved within the limits of construction, or restoring plant material
damaged outside the limits of construction.

201.02 Definitions. Tree - A woody, perennial plant having a single main stem
or trunk, the diameter of which is 150 mm (6 inches) or more at a point 1.3 m (4.5 ft.)
above the highest ground level at the base of the tree. Those having a diameter less
than 150 mm (6 inches) will be considered saplings. A multiple-stem tree that forks
below the 1.3 m (4.5 ft.) point of measurement will be considered a cluster of
individual trees. A tree that forks at or above the 1.3 m (4.5 ft.) point of measurement
will be considered a single tree.

A tree stump with a diameter at cut off of 150 mm (6 inches) or more will be
considered as a tree for purposes of measurement and removal.

Limits of Construction - A boundary line, not necessarily the right-of-way line,
extending along each side of the centerline of the improvement as shown on the plans
or cross sections; or as designated by the Engineer.

Root Zone - An area around a plant extending at least as far from the base as
the longest horizontal branches.
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CONSTRUCTION REQUIREMENTS

201.03 Removal of Obstructions and Other Materials. All items defined as
clearing in Article 201.01(a) shall be removed and disposed of as required by these
Specifications.

201.04 Tree Removal. Prior to beginning tree removal, all requirements of
Article 201.05(a), Protection of Existing Plant Material, shall be completed. All trees
except those designated to be saved, and all stumps, shall be cut and disposed of
according to Article 202.03. Trees and stumps within the slope limits of embankments
600 mm (2 ft.) or more in depth shall be cut off at ground level. All other trees and
stumps within the right of way shall be removed to a depth of not less than 300 mm
(12 inches) below the elevation of the subgrade, the finished earth surface or the
ground line. Trees of Osage Orange shall not be cut off as specified above, but shall
be pulled or grubbed in such a manner as to insure complete removal.

201.05 Protection of Existing Plant Material. All plant material designated
to be saved, or outside of the limits of construction, shall be protected prior to
beginning any clearing or removal work and shall remain protected during subsequent
construction work.

Parking or maneuvering of machinery, stockpiling of materials or any other use
will not be allowed upon unpaved areas within 3 m (10 ft.) of the root zone of trees
or plants designated to be protected.

If requested by the Contractor, the Engineer will stake or otherwise mark these
protection limits.

(@) Temporary Fencing. The Contractor shall manually erect a temporary fence
as designated on the plans or where directed by the Engineer. The
temporary fence shall be similar to plastic or wood lathe snow fence, and
shall be a minimum of 1 m (4 ft.) high with stakes placed a maximum of
4.5 m (15 ft.) apart.

(b) Tree Trunk Protection. The Contractor shall provide 50 mm by 200 mm by
2.4 m (2 inches by 8 inches by 8 ft.) boards banded continuously around
each trunk to prevent scarring of trees shown on the plans or designated
by the Engineer. For multistem trees, saplings, and shrubs to be protected
within the area of construction, temporary fencing may be used for trunk
protection.

(c) Pruning for Safety and Equipment Clearance. All pruning shall be done
according to the National Arborist Association's Pruning Standards for
Shade Trees Class Il - Standard pruning specifications. Plant material shall
be pruned to provide a minimum vertical clearance of 6 m (20 ft.) from the
finished surface of the road bed and shoulders. Pruning for sight distance
and other safety purposes shall be as shown on the plans or as directed
by the Engineer. Branches on existing plant material to remain that need
to be removed for safety or equipment clearance shall be pruned prior to
or during the clearing operation. Breaking off branches of plant material to
remain during clearing or construction operations will not be allowed.
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201.06 Care of Existing Plant Material.  If construction is to occur within the
root zone of existing plant material, root pruning and special plant care will be
required, as hereinafter specified. All pruning shall be performed by a professional
arborist (someone whose principal occupation is the care and maintenance of trees).

@)

(b)
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(d)

Root Pruning. Root pruning using an approved mechanical root pruning
saw shall be performed prior to digging where noted on the plans, or
directed by the Engineer. Whenever roots of plant material to remain are
exposed during construction, the damaged root ends are to be removed by
cutting them off cleanly.

Pruning shall be done in the presence of the Engineer and in such a
manner as to preserve the natural growth habit of each plant.

Any damage to the root zone, as determined by the Engineer, shall be
compensated by pruning an equivalent amount of the top vegetative growth
of the plant material within 1 week following root damage.

The procedure of "drop crotch" pruning shall be employed for all timming
of branches in excess of 50 mm (2 inches) in diameter.

Fertilizer Nutrients. Fertilizer nutrients shall be applied within 48 hours after
root damage occurs. A fertilizer with a 1:1:1 ratio shall be applied at the
rate of 2 kg (5 Ibs.) of nutrients per 90 m2 (1000 sq. ft.).

Application shall be accomplished by placing dry fertilizer in holes in the
soil. The holes shall be 200 to 300 mm (8 to 12 inches) deep and spaced
600 mm (2 ft.) apart in an area beginning 750 mm (30 inches) from the
base of the plant. Holes can be punched with a punch bar, dug with a
spade, drilled with an auger or any other method approved by the Engineer.
Approximately 10 g (0.02 Ib.) of fertilizer nutrients shall be placed in each
hole [250 holes/90 m2 (250 holes per 1000 sq. ft.)].

If the Engineer determines that the hole method of fertilizer placement is
not practical or desirable, an approved method of uniform surface
application will be allowed.

Supplemental Watering. In case of inadequate rainfall, as determined by
the Engineer, supplemental water shall be applied within 48 hours of any
root damage. The water shall be applied at the rate of 9 L/m2 (2 gals. per
sq. yd.) of surface area within the root zone of plant material having
sustained damage to the root zone. Subsequent weekly waterings shall
be applied if deemed necessary by the Engineer.

Tree Pruning. Tree pruning shall consist of pruning branches, for aesthetic
and structural enhancement, of existing trees as shown on the plans or as
directed by the Engineer. The National Arborist Association's Pruning
Standards for Shade Trees Class Il - Standard Pruning specifications shall
be followed. All branch pruning shall be done between October 15 and April
15, when the trees are dormant.

201.07 Repair or Replacement of Existing Plant Material. The Contractor
shall repair or replace any and all damage, deemed unnecessary by the Engineer to
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any existing or newly installed plant material at his/her own expense. Unnecessary
damage to ground cover or turf shall be repaired or replaced as specified for
restoration of similar areas within the plans, or as directed by the Engineer, and shall
be at the Contractor's expense.

All replacement planting under this Article shall conform to the requirements of
Section 253 and Article 1081.01; and shall be barerooted, or balled and burlapped
according to the transplanting requirements of the plants.

Replacement, if required, shall be as follows:

(@) Trees. Furnish, deliver, and plant a tree of the same species and variety,
and of the same size; or furnish, deliver, and plant at locations designated
by the Engineer, a number of saplings of the same species and variety,
each having a minimum diameter of 50 mm (2 inches), with the sum of the
millimeter (inch) - diameters of saplings equaling the millimeter (inch)
diameter of the tree to be replaced.

(b) Shrubs, Small Trees or Evergreens. Furnish, deliver, and plant a plant of
the same species and variety, and of the same size in height or width as
governed by Article 1081.01(b), Types 1, 2, 3, and 4; or, furnish, deliver and
plant at locations designated by the Engineer, a number of plants of the
same species and variety whose total measurements shall equal the
measurement of the plant to be replaced, measured as above.

201.08 Removal of Saplings, Bushes and Roots. Prior to beginning removal
of saplings, bushes, and roots, all requirements of Article 201.05 (a) shall be
completed. All saplings and bushes, except those designated to be saved, and all
roots within the slope limits of embankments 600 mm (2 ft.) or more in depth shall
be cut off at the ground level. All other saplings, bushes and roots within the right
of way shall be removed to a depth of not less than 300 mm (12 inches) below the
elevation of the subgrade, the finished earth surface, or the ground line, and at least
below the bottom of the subbase material. Bushes of Osage Orange shall not be cut
off as specified above, but shall be pulled or grubbed in such a manner as to insure
complete removal.

201.09 Disposal of Materials. Materials shall be disposed of according to
Article 202.03.

201.10 Method of Measurement.
(@) Clearing. Clearing will not be measured for payment.
(b) Tree Removal.

(1) Unit Diameter. Trees to be removed as a payment item, but not
measured in hectares (acres), will be measured per unit of diameter
where one unit is equal to 25 mm (1 inch). The diameter will be
measured at a point 1.3 m (4.5 ft.) above the highest ground level at
the base of the tree and will be determined by dividing the measured
circumference of the tree by 3.1416. Stumps will be measured at the
elevation of cut off. A multiple stem tree's branches having a diameter
of 150 mm (6 inches) or more at a point 1.3 m (4.5 ft.) above the
highest ground level of at the base of the tree will be measured for
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payment as individual trees. The accumulated total number of units
will be the pay quantity.

Hectare (Acre) as Unit.

a. Contract Quantities. The requirements for the use of contract
guantities shall be according to Article 202.07 (a).

b. Measured Quantities. Trees to be removed will be measured by
the hectare (acre) when included in the contract as a payment
item and shown at definite locations on the plans or staked for
removal by the Engineer. The entire area shown on the plans,
and directed by the Engineer, will be used in computing the
hectares (acres). No deductions will be made for bare areas and
existing roads occurring within these limits. Any removal of
bushes or saplings within such areas will not be measured
separately for payment.

When it is necessary to remove trees in connection with borrow pits
furnished by the Contractor, trees will not be measured for payment.

Protection of Existing Plant Material.

@

@

©)

Temporary Fencing. Temporary fencing will be measured for payment
in meters (feet) in place.

Tree Trunk Protection. Tree trunk protection will be measured for
payment as each per tree. A tree with from 1 to 3 stems with one stem
having a diameter of 150 mm (6 inches) or more or a sapling shall be
measured as 1 tree. Tree trunk protection shall include furnishing,
installing and removing this item.

Pruning for Safety and Equipment Clearance. Pruning for safety and
equipment clearance will not be measured for payment.

Care of Existing Plant Material.

@

@

©)

“

Tree Root Pruning. Tree root pruning will be measured for payment
as each per tree. Roots pruned on trees with 1 to 3 stems with one
stem having a diameter equal to or greater than 150 mm (6 inches)
will be measured as individual items. All pruning, including top pruning
necessary to maintain the vigor of the tree, shall be completed prior
to measurement for payment.

Trimming of roots exposed during excavation will not be measured for
payment.

Fertilizer Nutrients. Fertilizer will be measured by weight in kilograms
(pounds) of actual nutrients used.

Supplemental Watering. Supplemental watering will be measured for
payment in units of 1000 L (1000 gals.) of water applied to the root
zones of plant material.

Tree Pruning. Tree pruning for trees and saplings 25 to 250 mm
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Clearing, Tree Removal and Protection, Care and
Repair of Existing Plant Material

(1 to 10 inches) in diameter will be measured for payment as each
per tree or sapling. Tree pruning for trees over 250 mm (10 inches)
in diameter will be measured for payment as each per tree.
Measurement of trunk diameters shall be as specified above in Article
201.10(b)(1).

201.11 Basis of Payment.

@

(b)

(©

(d)

Clearing. Clearing will not be paid for separately but shall be considered
as included in the excavation required in the contract.

Tree Removal. Tree removal will be paid for at the contract unit prices per
unit diameter for TREE REMOVAL (6 to 15 UNITS DIAMETER), TREE
REMOVAL (OVER 15 UNITS DIAMETER), TREE REMOVAL, SPECIAL (6
to 15 UNITS DIAMETER) and TREE REMOVAL, SPECIAL (OVER 15
UNITS DIAMETER); and per hectare (acre) for TREE REMOVAL,
HECTARES (ACRES).

If the contract includes a payment item for Tree Removal, Hectares (Acres)
but does not include a payment item for Tree Removal, Units Diameter, any
tree removal not paid for as Tree Removal, Hectares (Acres), will be paid
for according to Article 109.04.

Protection of Existing Plant Material. This work will be paid for at the
contract unit price per meter (foot) for TEMPORARY FENCE and at the
contract unit price each for TREE TRUNK PROTECTION.

If no pay items have been established in the contract for the protection of
existing plant material, this work will be paid for according to Article 109.04.

Pruning for Safety and Equipment Clearance shall be considered as
included in Clearing and will not be paid for separately.

Care of Existing Plant Material. This work will be paid for at the contract
unit price each for TREE ROOT PRUNING, TREE PRUNING (25 to 250
MILLIMETERS DIAMETER) (1 to 10 INCHES DIAMETER) and TREE
PRUNING (OVER 250 MILLIMETERS DIAMETER) (OVER 10 INCHES
DIAMETER); at the contract unit price per kilogram (pound) for NITROGEN
FERTILIZER NUTRIENTS, POTASSIUM FERTILIZER NUTRIENTS, and
PHOSPHORUS FERTILIZER NUTRIENTS; and at the contract unit price
per unit for SUPPLEMENTAL WATERING.

Top pruning necessary to maintain the vigor of the tree will not be paid for
as a separate item, but shall be included in the bid price for TREE ROOT
PRUNING.

If no pay items have been established in the contract for the care of existing
plant material, this work will be paid for according to Article 109.04
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' SECTION 202. EARTH AND ROCK EXCAVATION

202.01 Description. This work shall consist of the excavation and
transportation of suitable excavated material to embankment locations throughout the
limits of the contract or the excavation, transportation, and disposal of excavated
material. This work does not include excavation for structures or channel excavation.

CONSTRUCTION REQUIREMENTS

202.02 Clearing, Tree Removal, and Protection of Existing Plant Material.
Prior to starting excavation operations in any area, all clearing, tree removal and
protection of existing plant material in that area shall be performed as required in
Section 201.

202.03 Removal and Disposal of Surplus, Unstable, and Unsuitable
Materials and Organic Waste. The Contractor, at his/her own expense, shall
dispose of all surplus, unstable and unsuitable materials and organic waste, in such
a manner that public or private property will not be damaged or endangered.

Suitable earth, stones and boulders naturally occurring within the right of way
may be placed in fills or embankments in layers and compacted according to Section
205. Broken concrete without protruding metal bars, bricks, rock, stone, reclaimed
asphalt, or uncontaminated dirt and sand generated from construction or demolition
activities may be used in embankment or in fill. If used in fills or embankments, these
materials shall be placed and compacted to the satisfaction of the Engineer; shall be
buried under a minimum of 600 mm (2 ft.) of earth cover (except when the materials
include only uncontaminated dirt); and shall not create an unsightly appearance or
detract from the natural topographic features of an area. Broken concrete without
protruding metal bars, bricks, rock, or stone may be used as riprap as approved by
the Engineer. If the materials are used for fill in locations within the right of way but
outside project construction limits, the Contractor must specify to the Engineer, in
writing, how the landscape restoration of the fill areas will be accomplished.
Placement of fill in such areas shall not commence until the Contractor's landscape
restoration plan is approved by the Engineer.

Aside from the materials listed above, all other construction and demolition debris
or waste shall be disposed of in a licensed landfill, recycled, reused, or otherwise
disposed of as allowed by State or Federal solid waste disposal laws and regulations
and solid waste determinations of the IEPA.

A permit shall be obtained from IEPA and made available to the Engineer prior
to open burning of organic waste (i.e., plant refuse resulting from pruning or removal
of trees or shrubs) or other construction or demolition debris. Organic waste
originating within the right-of-way limits may be chipped or shredded and placed as
mulch around landscape plantings within the right of way when approved by the
Engineer. Chipped or shredded material to be placed as mulch shall not exceed a
depth of 150 mm (6 inches).

When surplus excavated material is disposed of off the right of way, the
Contractor shall obtain and file with the Engineer permission in writing, from the
property owner, for the use of the property for this purpose. Any such disposal shall
not create an unsightly or objectionable appearance or detract from the natural
topographic features, nor be placed at an elevation higher than that of the adjacent
roadway without permission from the Engineer.
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All unstable and unsuitable material, including excavated material from sewer
trenches or other underground construction, shall be excavated or removed and
replaced with material acceptable to the Engineer. Unstable and unsuitable material
shall not be used in embankments. If unsuitable material is present at or below the
finished grade, it shall be removed and replaced with subbase granular material,
according to Section 311. Unsuitable material shall be placed or disposed of by the
Contractor at his/her own expense outside of the right of way.

202.04 Classification. Excavation material will be classified by the Engineer.
All excavation will be classified as Earth Excavation, except those materials provided
for in Rock Excavation, Excavation for Structures, Channel Excavation, and Rock
Excavation in Channel.

Rock Excavation shall consist of the excavation from the roadway of boulders
0.5 m3 (1/2 cu. yd.) in volume or greater and all rock in ledges, bedded deposits and
conglomerate deposits exhibiting the physical characteristics and difficulty of rock
removal as determined by the Engineer.

Rock shall be excavated to a minimum of 75 mm (3 inches) below the subgrade
of the proposed pavement, surface course or base course and backfilled with subbase
granular material to the elevations shown on the plans. The surface of the rock
excavation shall be free from projecting points, ribs, crevices or undrained pockets.
The method of rock removal shall be the option of the Contractor. However,
excessive blasting or overshooting will not be permitted.

202.05 Drainage. The excavation shall be maintained so that positive drainage
is provided at all times. Ditches and waterways shall be constructed and maintained
to the lines, grades and cross sections shown on the plans. The Contractor shall also
excavate a ditch at the toe of slope of fills and at the top of slope of cuts at locations
designated by the Engineer at the earliest opportunity during construction to control
runoff from the embankment or cut section. Material excavated from ditches at the
top of slope of cuts shall be placed in a windrow between the ditch and top of slope.

If during the prosecution of the work, it is necessary to interrupt existing sewer
or underdrainage to complete contract requirements, temporary drainage facilities
shall be provided until the permanent drainage work has been completed. The
Contractor shall preserve and protect all existing sewer and drainage facilities within
the limits of the contract. The Contractor shall be responsible for all cost associated
with the repair of sewer or drainage facilities damaged due to negligence on the
Contractor's part.

202.06 Excavation for Base Course Widening and Bituminous Shoulders

for Pavement Resurfacing.  Excavation for the construction of base course widening
and for bituminous shoulders when the existing pavement is not to be widened shall
be performed according to the details shown on the plans or as directed by the
Engineer. The excavated material shall be used to backfill the remaining portion of
the widening trench to the satisfaction of the Engineer after the widening has been
constructed and to grade and reshape the shoulders to the new gradeline shown on
the plans after the pavement resurfacing has been completed. Backfill shall be
completed within 24 hours. The excavated material shall be deposited on the
shoulders in such a manner that it will not interfere with drainage or the construction
of the base course widening or shoulders and the pavement resurfacing until it can
be bladed into final position.
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Any surplus excavation not needed for the shoulder reshaping or any unsuitable
material shall be disposed of by the Contractor according to Article 202.03.

If sufficient material is not obtained from the excavation for the widening or
bituminous shoulder to complete the shoulder grading, the additional material shall
be obtained as follows:

@)

(b)

From Within the Right of Way. The additional material shall be obtained
from ditches within the right of way as directed by the Engineer. The
foreslopes, backslopes and ditches in areas from which the additional
material is obtained shall be shaped and finished as directed by the
Engineer. The longitudinal haul shall not exceed 5 km (3 miles).

If material obtained from the ditches is wet and/or difficult to handle, the
Contractor may be required to disc and harrow the shoulder after placement
of the material.

From an Outside Source. If additional material is not available within the
existing right of way, the Contractor, when authorized by the Engineer, may
secure material from a source of his/her own choosing provided the material
meets the requirements of Article 204.02.

202.07 Method of Measurement.

@

(b)

Contract Quantities. When the project is constructed essentially to the
lines, grades, or dimensions shown on the plans and the Contractor and the
Engineer have agreed in writing that the plan quantities are accurate, no
further measurement will be required and payment will be made for the
guantities shown in the contract for the various items involved except that
if errors are discovered after work has been started, appropriate
adjustments will be made.

When the plans have been altered or when disagreement exists between
the Contractor and the Engineer as to the accuracy of the plan quantities,
either party shall, before any work is started which would affect the
measurement, have the right to request in writing and thereby cause the
guantities involved to be measured.

Measured Quantities. Earth and rock excavation will be measured in their
original positions, and the volumes in cubic meters (cubic yards) computed
by the method of average end areas. The volume of any unstable or
unsuitable material removed will be measured for payment in cubic meters
(cubic yards).

In rock excavation, the Contractor shall strip ledge rock of overburden so
that necessary cross sections for measurement may be taken. Vertical
measurements for determining end areas shall extend from the surface of
the rock to an elevation not more than 150 mm (6 inches) below the
subgrade of the proposed pavement structure, as shown on the plans, or
to the bottom of the rock where that point is above the subgrade of the
proposed pavement structure. Horizontal measurements for determining
end areas shall extend not more than 150 mm (6 inches) beyond the slope
lines fixed by the Engineer for the work. Boulders and rocks 0.5 m3
(1/2 cu. yd.) or more in volume will be measured individually and the
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volume computed from average dimensions taken in 3 directions.

Subbase granular material used for replacement where rock has been
excavated not more than 150 mm (6 inches) below the subgrade of the
proposed pavement structure, as shown on the plans, or as directed by the
Engineer, will be measured in metric tons (tons) or in cubic meters (cubic
yards). The unit of measurement will be shown on the plans. The method
of measurement will be according to Article 311.08.

Subbase granular material used for replacement where rock has been
excavated more than 150 mm (6 inches) below the subgrade of the
proposed pavement structure, will not be measured for payment.

Earth moved more than once due to either stage construction or by written
authorization of the Engineer will be measured for payment each time it is
moved.

Earthwork required for the construction of base course widening for
pavement resurfacing will be measured for payment to the neat lines as
shown on the plans and the volume computed in cubic meters (cubic
yards). Earthwork required for the construction of bituminous shoulders for
pavement resurfacing will be measured for payment in units of 30 m (100
ft.) along each edge of the pavement. Additional material needed to
reshape the shoulders that is obtained from within the right of way will be
measured for payment as specified above for earth excavation.

202.08 Basis of Payment. Earth and rock excavation will be paid for at the
contract unit prices per cubic meter (cubic yard) for EARTH EXCAVATION and ROCK
EXCAVATION, respectively, which prices shall include other items of work included
under the general heading of Earthwork for which no payment item is included in the
contract.

Subbase granular material will be paid for at the contract unit price per cubic
meter (cubic yard) for SUBBASE GRANULAR MATERIAL, TYPE A, or SUBBASE
GRANULAR MATERIAL, TYPE B; or at the contract unit price per metric ton (ton) for
SUBBASE GRANULAR MATERIAL, TYPE A, or SUBBASE GRANULAR MATERIAL,
TYPE B.

When the contract does not contain a unit price for Rock Excavation or Subbase
Granular Material, and these items are required, they will be paid for according to
Article 109.04.

Earthwork required for the construction of base course widening for pavement
resurfacing will be paid for at the contract unit price per cubic meter (cubic yard) for
EARTH EXCAVATION (WIDENING), which price shall include the use of the
excavated material in backfilling the remaining portion of the trench for pavement
widening and in reshaping the shoulders to the new gradeline.

Earthwork required for the construction of bituminous shoulders for pavement
resurfacing will be paid for at the contract unit price per unit for EXCAVATING AND
GRADING EXISTING SHOULDER, which price shall include the use of the excavated
material in reshaping the shoulders to the new grade line.

Additional material required in reshaping the shoulders to the new grade line for



Earth and Rock Excavation Art. 202.08

pavement resurfacing that is obtained from within the right of way will be paid for at
the contract unit price per cubic meter (cubic yard) for EMBANKMENT, which price
shall include any shaping of ditches and slopes and use of the materials in reshaping
the shoulders to the new grade line, including any disking and harrowing that may
be required. Additional material required in reshaping the shoulders to the new grade
line for pavement resurfacing that is obtained from an outside source will be paid for
according to Article 109.04.

Temporary drainage facilities required during the course of construction will be
paid for according to Article 109.04 unless otherwise provided for in the contract.

SECTION 203. CHANNEL EXCAVATION

203.01 Description.  Channel excavation shall consist of the removal and
satisfactory disposal of all materials encountered in the construction of new stream
channels and in widening, deepening or straightening existing stream channels.

CONSTRUCTION REQUIREMENTS

203.02 Classification.  Excavation in channel will be classified as Channel
Excavation and Rock Excavation in Channel, according to the provisions of Article
202.04.

203.03 Clearing, Tree Removal and Protection of Existing Plant Material.
Prior to starting excavation operations, all clearing, tree removal and protection of
existing plant material shall be performed as required in Section 201.

203.04 Excavation. The Contractor shall notify the Engineer, at least 3 days
in advance of starting excavation operations, to permit the completion of accurate
measurements for volume determinations. Any material excavated before such
measurements have been taken will not be paid for.

Channels shall be excavated according to the lines, grades and cross sections
shown on the plans; there shall be no deviation from the dimensions shown without
the written consent of the Engineer. Excavated materials shall be disposed of as
shown on the plans or as directed by the Engineer.

Where piles are to be driven as a part of the permanent improvement, any
channel excavation at the location of such piles shall be completed to the final
elevation before the piles are driven.

203.05 Method of Measurement. Channel Excavation and Rock Excavation
in Channel will be measured for payment according to the applicable paragraphs of
Article 202.07. The reference to Earth Excavation and Rock Excavation in Article
202.07 shall be construed to include Channel Excavation and Rock Excavation in
Channel, respectively.

203.06 Basis of Payment. Channel excavation will be paid for at the contract
unit prices per cubic meter (cubic yard) for CHANNEL EXCAVATION and ROCK
EXCAVATION IN CHANNEL.

When the contract does not contain a unit price for Rock Excavation in Channel
and such excavation is required, it will be paid for according to Article 109.04.
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SECTION 204. BORROW EXCAVATION

204.01 Description. Borrow excavation shall consist of excavating suitable
materials obtained from locations furnished by the Contractor and transporting the
materials to various locations throughout the limits of the contract.

204.02 Borrow Pits. The Contractor shall furnish and pay for all borrow sites
or other sources of borrow and obtain from the property owners the necessary
agreements for the removal of the material. Borrow excavation shall not be placed
in the embankment until the site location, excavation plan, and material have been
approved by the Engineer in writing. The material used shall have a Standard Dry
Density of not less than 1450 kg/m3 (90 Ibs. per cu. ft.) when tested according to
AASHTO T 99 and shall not possess an organic content greater than 10 percent
when tested according to AASHTO T 194.

At the Contractor's option, commercial borrow sites may be used. When
commercial borrow sites are used, the following conditions will not be required.

Under no condition shall borrow sites detract from the appearance of the natural
topographic features nor increase the potential hazard to a vehicle that has
inadvertently left the roadway. In selecting sites for borrow acquisition, preference
shall be given to knobs, hills and rises to reduce the extent of pit development. No
portion of any borrow pit shall be located within 15 m (50 ft.) or 3 m (10 ft.) plus
1 1/2 times the depth of the excavation, whichever is the greater, from any highway
right of way except when borrow is obtained above pavement elevation. In order to
ensure an aesthetically acceptable borrow site, the steepest slopes used in
excavating borrow shall be 1:4(V:H).

Borrow pits shall not change the general pattern of existing drainage and shall
be well drained unless suitable for development as ponds or lakes. Pertinent
drainage information shall be shown on the excavation plan or topographic map
submitted by the Contractor.

Where the Contractor proposes a borrow site, any portion of which is located
within 45 m (150 ft.) of any highway right of way, the Contractor's request for approval
shall be accompanied by a topographic map showing the original and the proposed
final conditions of the entire borrow site. The topographic map shall be drawn to a
minimum horizontal scale of 1:500, and 600-mm (2-ft.) contour intervals shall be
indicated.

When a borrow pit is to be developed as a pond or lake, the Contractor shall
submit to the Engineer a written statement from the owner that such a development
is planned. Slopes of 1:4(V:H) shall be provided along the periphery of the shoreline.
Slopes of 1:2(V:H) will be permitted below a point where the proposed water depth
will be 2.5 m (8 ft.) or greater. In cases where a dam is necessary to impound water
within a borrow pit to be used as a pond, slopes of 1:3(V:H) will be permitted on the
water face of the dam. Seeding will not be required below the proposed water
elevation.

Borrow sites shall be seeded according to Section 250. The class of seeding
and the application rate of fertilizer nutrients and/or ground limestone will be
determined by the Engineer. If the proposed borrow site is to revert to agricultural
purposes, the Contractor shall submit to the Engineer a written statement from the
owner that seeding will not be required. All work in connection with seeding at borrow
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sites will not be paid for separately.

After the borrow site excavation is completed, the Contractor shall shape the
borrow site to conform to the approved topographic map.

CONSTRUCTION REQUIREMENTS

204.03 Clearing, Tree Removal, and Protection of Existing Plant Material.
Before any material is excavated from a borrow pit, clearing, tree removal and
protection of existing plant material over the area included within the limits of the pit
shall be performed as required in Section 201.

204.04 Excavation. Excavation throughout the borrow pit area shall be as
uniform as possible. Upon completion of the excavation operations, all stumps and
roots shall be cut off and disposed of as provided in Article 202.03, and the pits shall
be trimmed and cleaned.

204.05 Method of Measurement. Borrow excavation will not be measured for
payment as a separate item.

204.06 Basis of Payment. Borrow excavation will not be paid for as a separate
item, but shall be considered as included in the contract unit price bid for
Embankment.

SECTION 205. EMBANKMENT
205.01 Description. This work shall consist of the construction of
embankments by depositing, placing, and compacting earth, stone, gravel, or other

materials of acceptable quality above the natural ground or other surface.

205.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(a) Materials for Settlement Platforms (Note 1)
(b) Steel Based PIAte ........cccccieiiiiieiiieeiiie e 1006.04
(C) Steel PIPE .o 1006.18

(d) Threaded Malleable Iron Floor Flanges 1006.16

Note 1. All materials furnished to construct settlement platforms will be
visually inspected by the Engineer at the job site prior to installation and no
other inspection or certification will be required.

205.03 Equipment. Equipment shall meet the requirements of the following
Article of Section 1100 - Equipment:

ltem Article/Section
() DISK HAITOW ..ovviiiiiiiiiiiii ettt 1101.02
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CONSTRUCTION REQUIREMENTS

205.04 Preparation of Existing Ground Surface. Before any embankment is
placed, all clearing and tree removal over the entire roadway area shall be performed
as provided in Section 201, and the top 150 mm (6 inches) of the existing ground
surface shall be disked and then compacted to the satisfaction of the Engineer. Snow
and ice shall be removed from the area to be covered by the embankment.
Embankment shall not be placed on frozen earth. When construction is resumed after
any winter shutdown period, the top 200 mm (8 inches) of all partially completed
embankments shall be reprocessed and compacted to the minimum specified density
prior to placing more fill material on the embankment.

When embankments are to be constructed on hillsides or slopes, or if existing
embankments are to be widened or included in new embankments, the existing
slopes shall be plowed deeply. If additional precautions for binding the fill materials
together are justified, steps shall be cut into the existing slopes before the
construction of the embankment is started.

When embankments are to be constructed over an existing pavement, the
following shall govern:

(@) Flexible Pavement (Aggregate Surface, Bituminous Surface Over Flexible
Base). When the surface of the pavement is within 150 mm (6 inches) of
the elevation of the subgrade, it shall be plowed, disked, or otherwise
broken up to a depth of not less than 150 mm (6 inches).

(b) Full-Depth and Rigid Pavement (Full-Depth Bituminous Concrete and PCC
Pavement), and PCC Base Course.

(1) When the distance between the existing pavement and the proposed
subgrade is between 75 mm (3 inches) and 1 m (3 ft.), the existing
pavement shall be broken into pieces not to exceed 0.3 m2 (3 sq. ft.)
in surface area. At the option of the Contractor, the broken roadway
may stay in place unless otherwise directed by the Engineer.

(2) When the distance between the existing pavement and the proposed
subgrade is less than 75 mm (3 inches), the existing pavement shall
be removed.

205.05 Placing Material. Embankment material shall be placed according to
the following requirements:

(@) General. Embankments shall be constructed of materials that will compact
and develop a stability satisfactory to the Engineer. No sod, frozen material
or any material which, by decay or otherwise, might cause settlement, shall
be placed or allowed to remain in embankments within the area of the
roadbed. Embankments shall be constructed to the height and width
deemed necessary to provide for shrinkage during compaction. Upon
completion, the embankments shall conform to the lines, grades and cross
sections shown on the plans. When embankments are constructed of
materials specified in Article 202.03, such materials shall be well distributed,
and sufficient earth, or other fine material shall be incorporated with them
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when they are deposited to fill the interstices and provide solid
embankment. No rock, stones or broken concrete more than 100 mm (4
inches) in largest dimension shall be permitted within a vertical distance of
300 mm (12 inches) from the surface of the finished earth grade, or finished
earth shoulders. When the contract includes pavement, surface course or
base course, the vertical distance may be 75 mm (3 inches) from the
finished surface of the subgrade for such construction.

Pieces of concrete, not exceeding 0.5 m2 (2 sq. ft.) for any area of surface,
and large rocks and boulders may be placed in fills without being broken
up, provided they are well embedded, and the interstices filled with smaller
pieces or smaller material in a manner to give a density satisfactory to the
Engineer. The layers of the smaller pieces or smaller material shall not
exceed 300 mm (12 inches) in depth.

So far as practicable, each layer of material shall extend the entire length
and width of the embankment. The material shall be leveled by means of
bulldozers, blade graders or other equipment approved by the Engineer.
Each layer shall be not more than 200 mm (8 inches) thick when in loose
condition, uniform in cross section, and thoroughly compacted before the
next layer is started.

The use of dragline excavators or similar equipment which excavate and
deposit material in large unit masses will not be permitted, unless all
materials excavated in this manner are spread as provided herein and
compacted according to Article 205.06, or as directed by the Engineer.

Adjacent to Structures. When bridges and culverts are not completed in
advance of grading operations, an omission in the embankment of not less
than 30 m (100 ft.) on each side of each structure shall be made, until such
omitted embankment shall be placed later according to the requirements
of these Specifications. As an alternate method, an omission in the
embankment of sufficient length to permit the completion of the structure
and the necessary backfills may be made, provided all backfills and omitted
embankments are constructed with granular material furnished and placed
at the entire expense of the Contractor. The granular material shall conform
to Article 1004.06, and shall be compacted according to Article 205.06.

Embankment behind abutments or around structures shall not be
constructed until test specimens show that the concrete has attained a
modulus of rupture of 4500 kPa (650 psi), and at least 7 days have elapsed
after the completion of the abutment or structure affected. In the absence
of tests to determine the modulus of rupture, the minimum length of time
between the completion of the abutment or structure and the placing of the
embankment shall be at least 14 days exclusive of days in which the
temperature falls below 7 °C (45 °F.).

Embankment, behind abutments held at the top by the superstructure, shall
not be placed until the superstructure has been completed and the
falsework removed. Embankment, behind such abutments and behind the
walls of culverts having a clear height of more than 1.5 m (5 ft.), shall be
carried up simultaneously at both ends of the structure, and at no time shall
the embankment at one end be more than 600 mm (2 ft.) higher than at
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the other.

Backfill shall not be placed in water at closed abutments, culverts or
retaining walls. The excavated area around these structures shall be
pumped dry, and any mud or loose material within the excavated space
shall be removed. Sloping sides of the excavated space shall be removed.
Sloping sides of the excavated space, that would be liable to cause
objectionable wedging action of the backfill against the structure, shall be
stepped or serrated to prevent such action. At piers, backfill may be placed
in water, provided that both the water level and backfill are kept at
approximately the same elevation on opposite sides of the pier. A time
interval, approved by the Engineer, shall elapse before placing additional
fill on one side of the pier above the water surface.

A cubical deposit of porous coarse aggregate, at least 600 mm (2 ft.) in
each dimension, shall be placed back of each drain hole in abutment and
wingwalls and culvert sidewalls. The bottom of this deposit shall be 50 mm
(2 inches) below the drain hole. No additional compensation will be allowed
for such work. All form boards or other obstructions shall be removed from
the drains before the embankment is constructed.

205.06 Compaction. Each layer of the embankment material shall be disked
sufficiently to break down oversized clods, mix the different materials, secure a
uniform moisture content, and ensure uniform density and compaction. Disking may
be omitted if the fill material consists of sand or gravel.

If the roadway embankment is less than 450 mm (1 1/2 ft.), all lifts shall be
compacted to not less than 95 percent of the standard laboratory density. If the
embankment height is between 450 mm and 900 mm (1 1/2 ft. and 3 ft.) inclusive,
the first lift shall be compacted to not less than 90 percent, and the balance to a
minimum of 95 percent of the standard laboratory density. If the embankment
exceeds 900 mm (3 ft.) in height, the lower 1/3 of the embankment, but not to exceed
the lower 600 mm (2 ft.), shall be compacted in a manner that will yield a minimum
of 90 percent of standard laboratory density to the uppermost lift of that portion of the
embankment. The next 300 mm (1 ft.) of embankment shall be compacted to not
less than 93 percent, and the balance of the embankment compacted to not less than
95 percent of the standard laboratory density.

The top 600 mm (2 ft.) of all embankments shall not contain more than 120
percent of the optimum moisture determined according to AASHTO T 99 (Method
C). The Contractor will be permitted the use of an approved additive to effect a
quicker drying time.

The standard laboratory density shall be the maximum density determined
according to AASHTO T 99 (Method A or C). A coarse particle correction according
to AASHTO T 224 shall be used with Method A and may be used with Method C.

The density of the compacted embankment will be determined by the Engineer
at regular intervals according to AASHTO T 191 or AASHTO T 238 and T 239, or
by other methods approved by the Engineer.

The embankment shall be sprinkled with water when it is necessary to increase
the moisture content of the soil to permit the embankment to be constructed to the
densities indicated above.
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Compacting equipment and compacting operations shall be coordinated with the
rate of placing embankment so that the required density is obtained.

Special care shall be exercised in compacting embankments adjacent to
structures and in sharp depressions. Where such areas are inaccessible to the
compacting equipment being used, the material shall be placed in 200 mm (8 inches)
horizontal layers and uniformly compacted with suitable mechanical equipment.
Embankment placed adjacent to a structure shall not contain more than 110 percent
of the optimum moisture determined according to AASHTO T 99 (Method C).

205.07 Maintaining and Trimming Embankments. The Contractor shall
replace, at his/her own expense, any portions of the embankment which have been
damaged or displaced by reason of carelessness or negligence on the Contractor's
part. After the embankments have been constructed, their sides shall be trimmed to
the proper slopes where required, and shall be maintained by the Contractor to the
proper elevation and cross section until acceptance.

205.08 Settlement Platforms.  When called for on the plans or should the
Contractor desire to request credit for the placement of any additional embankment
due to possible settlement during construction, settlement platforms shall be erected
at the locations shown on the plans or as directed by the Engineer and as hereinafter
specified. Notification of such desire on the part of the Contractor shall be made to
the Engineer in writing prior to the start of construction.

The settlement platforms shall be placed on natural soil, where practical, after the
roadway area has been cleared, disked and compacted. Compacted granular
bedding material up to 150 mm (6 inches) thick may be used to properly seat the
platform. Granular material to be used for bedding may consist of any fine aggregate
suitable to the Engineer. The subgrade or bedding shall be prepared and leveled in
such a manner that the platform makes uniform contact.

A 19-mm (3/4-inch) diameter steel pipe shall be attached to a 3-mm (1/8-inch)
thick by 1.2-m (4-ft.) square steel plate with a threaded malleable iron floor flange
welded to the plate. 1.2-m (4-ft.) lengths of 19-mm (3/4-inch) diameter pipe shall be
added as the height of the embankment increases. The top of the grade pipe shall
at no time extend more than 1.4 m (4 1/2 ft.) or less than 150 mm (6 inches).

The Contractor shall exercise extreme caution when placing material adjacent to
the settlement plates and no equipment shall pass within 1.5 m (5 ft.) of the
settlement plate until the height of fill is 1 m (3 ft.) above the plate in order to maintain
a plumb grade pipe.

A casing of 64-mm (2 1/2-inch) diameter steel pipe (standard) shall be installed
around the vertical pipe to negate the effect of negative skin friction and to help
prevent damage to the grade pipe.

Settlement platforms shall be maintained by the Contractor in the required
positions at all times during the construction of the embankment. All movement or
disturbance, other than normal settlement, of the settlement platforms shall be
immediately corrected by the Contractor by repairing or replacing them as directed
by the Engineer. All extensions to the grade pipes shall be added under the
supervision of the Engineer.

Settlement readings will be taken by the Engineer as required prior to and after
construction of the embankment. The final readings will be taken after the top grade

83



Art. 205.08

Embankment

of the embankment has been constructed and has been approved by the Engineer.

When the settlement platform has served its purpose, the pipe extensions shall
be removed to at least 600 mm (2 ft.) below subgrade, the pipe capped, and the area
backfilled and compacted.

205.09 Method of Measurement.

@)

(b)

Contract Quantities. The use of contract quantities shall conform to the
requirements of Article 202.07(a) and to the following:

(1) If the Contractor so requests, the Engineer will reestablish the existing
ground line after the clearing and tree removal over the entire
embankment areas have been performed according to Section 201
and the top 150 mm (6 inches) of the existing ground surface has been
disked and compacted to the satisfaction of the Engineer. Contract
quantities will be recalculated based on the difference between the
existing ground line shown on the plans and the new ground line
established after the clearing, disking and compacting.

(2) If settlement platforms are erected, the Engineer will reestablish the
existing ground line after the embankment is complete from elevations
taken on the grade pipes of the settlement platforms. In reestablishing
the existing ground line, no change in elevation from that shown on the
plan cross sections will be assumed to have occurred at the
intersection of the embankment side slopes and the existing ground.
Contract quantities will be recalculated based on the difference
between the existing ground line shown on the plans and the new
ground line established from the settlement platforms.

Measured Quantities. Embankment will be measured for payment in place
and the volume in cubic meters (cubic yards) will be computed by the
method of average end areas. Embankment placed in excess of that
required for the execution of the contract will not be measured for payment.
The volume of embankment will be computed on the basis of using the
existing ground line as shown on the plans, except as specified in (1) and
(2) below:

(1) If the Contractor so requests, the Engineer will reestablish the existing
ground line after the clearing and tree removal have been performed
according to Section 201 and the top 150 mm (6 inches) of the existing
ground surface has been disked and compacted to the satisfaction of
the Engineer.

(2) If settlement platforms are erected, the Engineer will reestablish the
existing ground line after the embankment is complete as specified in
Article 205.09(a)(2).

205.10 Basis of Payment. Embankment will be paid for at the contract unit
price per cubic meter (cubic yard) for EMBANKMENT, which price shall include
furnishing, placing and compacting all materials required for embankment
construction, including any additive or water applied and settlement platforms.
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SECTION 206. GRANULAR EMBANKMENT, SPECIAL

206.01 Description.  This work shall consist of the construction of granular
embankment by placing and compacting gravel or crushed stone on an existing
pavement or surface course.

206.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Item Article/Section
(a) Granular Embankment, Special (NOte 1) .......cccccociiiriiiiiiiieeniinenne 1004.04

Note 1. The aggregate shall have a bearing ratio of not less than 80. For
crushed gravel, crushed stone, and crushed slag, the bearing ratio
requirement shall not apply. The bearing ratio will be determined according
to the Standard Methods adopted by the Department.

206.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(@) Tamping ROIET ........ovviiieiiie et 1101.01
(b) Pneumatic-tired ROIIEr .......c.eeiiiiiii e
(c) Three-wheel Roller (Note 1)
(d) Tandem RoOller (NOLE 1) ....oooioieiiiiiieesiie et
(e) Vibratory Machine (Note 2)

tons (6 to 10 tons) and shall weigh not less than 35 N/mm (200 Ibs. per inch)
nor more than 60 N/mm (325 Ibs. per inch) of width of the roller.

' Note 1. The three-wheel or tandem roller shall weigh from 5.5 to 9 metric

Note 2. The vibratory machine shall meet the approval of the Engineer.
CONSTRUCTION REQUIREMENTS

206.04 Placing and Compacting Aggregate. The Contractor shall, at his/her
own expense, submit to the Engineer a sample of the aggregate to be used for
granular embankment at least 15 days prior to starting construction. The sample so
submitted will be tested by the Department for acceptance.

The aggregate shall be placed and compacted according to Article 351.05(a) and
(b), except that construction shall be alternated on each lane width so that at no time
will there be a difference of more than 100 mm (4 inches) in elevation. Construction
operations shall be carried on in such a manner that the elevation of adjacent traffic
lanes shall be the same when work is suspended at nights and over weekends or
holidays.

206.05 Construction of Earth Berm. Prior to allowing traffic on the newly
constructed layer, the adjacent earth berm shall be built flush with the top of the
aggregate and the edges of the aggregate base compacted to the required density.
The cost of constructing the earth berm in this manner will be considered as included
in the contract unit price bid for Embankment and no additional compensation will be
allowed.
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206.06 Surface Treatment. Immediately following the final shaping and
compacting operation, calcium chloride shall be applied to the surface at the rate of
1to 2 kg/m2 (2 to 4 Ibs. per sg. yd.) according to Section 663. After the top layer
has been completed, it shall be opened to two-way traffic and shall be maintained by
the Contractor for traffic until the entire contract is completed and accepted. In no
case shall the maintenance period be less than 10 days. The cost of such
maintenance will not be paid for directly, but shall be considered as included in the
unit price bid for Granular Embankment, Special, and no additional compensation will
be allowed, except that payment will be made for the aggregate and calcium chloride
required for maintenance.

206.07 Method of Measurement. Granular Embankment, Special, will be
measured for payment in metric tons (tons), or cubic meters (cubic yards) according
to Article 311.08. The unit of measurement will be shown on the plans.

206.08 Basis of Payment. Granular Embankment, Special, will be paid for at
the contract unit price per metric ton (ton) for GRANULAR EMBANKMENT, SPECIAL,
or at the contract unit price per cubic meter (cubic yard) for GRANULAR
EMBANKMENT, SPECIAL.

The application of calcium chloride will be measured and paid for according to
Section 663.

SECTION 207. POROUS GRANULAR EMBANKMENT

207.01 Description.  This work shall consist of furnishing, transporting and
placing porous granular material. For the purpose of this specification, the
embankment may be above the original ground line, or it may be below the water
elevation.

207.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
() COarse AQOreOALe .......coieiiiiiiiiiaeiiiieiee et ee et e e e e e e e aneeeeens 1004.06
(D) FiNE AQOregate .....ccooveieiiiiiieiiiee ittt 1003.04

CONSTRUCTION REQUIREMENTS

207.03 General. The aggregate shall be placed in 150 mm (6 inch) layers,
loose measurement, and compacted in a manner approved by the Engineer, except
that if the desired results are being obtained, the compacted thickness of any layer
may be increased to a maximum of 200 mm (8 inches).

207.04 Method of Measurement. Porous Granular Embankment will be
measured for payment in metric tons (tons) according to Article 311.08(b), or in cubic
meters (cubic yards) compacted in place and the volume computed by the method
of average end areas.

207.05 Basis of Payment. This work will be paid for at the contract unit price
per metric ton (ton) for POROUS GRANULAR EMBANKMENT, or at the contract unit
price per cubic meter (cubic yard) for POROUS GRANULAR EMBANKMENT.
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SECTION 208. TRENCH BACKFILL

208.01 Description. This item shall consist of furnishing and transporting fine
aggregate for backfilling material for all trenches made in the subgrade of the
proposed improvement, and all trenches outside of the subgrade where the inner
edge of the trench is closer than 600 mm (2 ft.) to the edge of the proposed
pavement, stabilized shoulder, curb, or sidewalk.

This item also includes the disposal of the surplus excavated material which is
replaced by trench backfill. Such disposal shall be made according to Article 202.03.

208.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Item Article/Section
(2) FINE AQQregate .....cccvveiieiiiiiiiee ettt e 1003.04

208.03 Method of Measurement.

(@) Contract Quantities. The requirements for the use of Contract Quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Trench backfill shall be furnished for backfilling to the
full width of the trench. It will be measured in cubic meters (cubic yards)
in place, except that the quantity for which payment will be made shall not
exceed the volume of the trench as computed by using the maximum width
of trench permitted by the Specifications and the actual depth of the
completed trench backfill above the center of the pipe, with a deduction for
the volume of one-half of the pipe. Any trench backfill required in excess
of the maximum quantity specified shall be furnished by the Contractor at
his/her own expense.

Any material meeting the requirements of Article 1003.04 which has been
excavated from the trenches shall be used for backfilling the trenches.
However, no compensation will be allowed as trench backfill for the portion
of the trench backfilled with excavated material.

208.04 Basis of Payment. This work will be paid for at the contract unit price
per cubic meter (cubic yard) for TRENCH BACKEFILL.
SECTION 209. POROUS GRANULAR BACKFILL

209.01 Description.  This item shall consist of furnishing, transporting and
placing porous granular material for backfilling tile or pipe in trenches.

209.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(2) Coarse AQOregate .......ccccciiiiiiiieeieiiiiee e e et e e e e e 1004.06
(o) B R LI Ye [0 (=T T- L (= O RPSRTPR 1003.04
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CONSTRUCTION REQUIREMENTS

209.03 General. The porous granular material shall be placed around the tile
or pipe for the full width of the trench. This material shall be carried to the top of all
water bearing strata intercepted by the trench or to a minimum of 300 mm (1 ft.)
above the tile or pipe, as directed by the Engineer. The material shall be placed in
layers not exceeding 150 mm (6 inches) in thickness and compacted in a manner
approved by the Engineer. The balance of the trench shall be backfilled with
approved natural soil.

Surplus excavated material shall be disposed of by the Contractor, at his/her own
expense, according to Article 202.03.

209.04 Method of Measurement.  Porous granular backfill will be measured
in cubic meters (cubic yards) in place, except that the quantity for which payment will
be made shall not exceed the volume of the trench as computed by using the
maximum width of trench permitted by the Specifications and the actual depth of the
completed porous granular backfill above the invert of the pipe, with a deduction for
the volume of the pipe. Any porous granular backfill used for the purpose of filling the
trench in excess of the maximum quantity specified shall be furnished and placed by
the Contractor at his/her own expense.

209.05 Basis of Payment. This work will be paid for at the contract unit price
per cubic meter (cubic yard) for POROUS GRANULAR BACKFILL.
SECTION 210. FABRIC FOR GROUND STABILIZATION
210.01 Description. This work shall consist of furnishing all materials,
equipment, and labor, and performing all required operations for the installation of

geotechnical fabric in subgrades or as embankment foundations.

210.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(2) Geotextile FaDIC .....c.vveiieiiiiiec e 1080.02
(b) Coarse Aggregate (NOE 1) ....cccoviiiiieieeiiiiiiie e 1004.04

Note 1. The course aggregate shall be that specified for Granular
Embankment Special.

CONSTRUCTION REQUIREMENTS

210.03 |Installation Requirements.  Fabric shall be delivered to the jobsite in
such a manner as to facilitate handling and incorporation into the work without
damage. Material shall be stored in such a manner as to prevent exposure to direct
sunlight and damage by other construction activities.

Prior to the installation of the fabric, the application surface shall be cleared of
debris, sharp objects and trees. Tree stumps shall be cut to the level of the ground
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surface. If the stumps cannot be cut to the ground level, they shall be completely
removed. In the case of subgrades, all wheel tracks or ruts in excess of 75 mm
(3 inches) in depth shall be graded smooth or otherwise filled with soil to provide a
reasonably smooth surface.

Fabric may be installed on the application surface either by hand or by
mechanical methods, provided that the fabric is not torn or the surface rutted.

Fabric of insufficient width or length to fully cover the specified area shall be
lapped, or sewn. The minimum laps for lap only areas are 600 mm (24 inches) and
for sewn areas are 100 mm (4 inches). If sewn, the seam strength shall be equal to
or exceed the minimum grab tensile strength of the fabric when tested wet.

210.04 Placement of Granular Blanket. The granular blanket shall be
constructed to the width and depth required on the plans. Granular Embankment
Special shall be used in conjunction with the Geotechnical Fabric. The material shall
be back dumped on the fabric in a sequence of operations beginning at the outer
edges of the treatment area with subsequent placement towards the middle.

Placement of material on the fabric shall be accomplished by spreading dumped
material off of previously placed material with a bulldozer blade or endloader, in such
a manner as to prevent tearing or shoving of the cloth. Dumping of material directly
on the fabric will only be permitted to establish an initial working platform. No vehicles
or construction equipment shall be allowed on the fabric prior to placement of the
granular blanket.

The granular material shall be placed to the full required thickness and
compacted to the satisfaction of the Engineer before any loaded trucks are allowed
on the blanket.

Fabric which is damaged during installation or subsequent placement of granular
material, due to failure of the Contractor to comply with these provisions, shall be
repaired or replaced at the Contractor's expense, including costs of removal and
replacement of the granular material.

Torn fabric may be patched in place by cutting and placing a piece of the same
fabric over the tear. The dimensions of the patch shall be at least 600 mm (2 ft.)
larger than the tear in each direction, and shall be weighted or otherwise secured to
prevent the granular material from causing lap separation.

210.05 Method of Measurement.  Geotechnical Fabric will be measured for
payment in place and the area computed in square meters (square yards).

Granular blanket will be measured for payment in metric tons (tons) or in cubic
meters (cubic yards) according to Article 311.08. The unit of measurement will be
shown on the plans.

210.06 Basis of Payment. Geotechnical Fabric will be paid for at the contract
unit price per square meter (square yard) for GEOTECHNICAL FABRIC FOR
GROUND STABILIZATION.

The granular blanket will be paid for at the contract unit price per metric ton (ton)

for GRANULAR EMBANKMENT, SPECIAL, or at the contract unit price per cubic
meter (cubic yard) for GRANULAR EMBANKMENT, SPECIAL.

89



Art. 211.01 Topsoil and Compost

90

SECTION 211. TOPSOIL AND COMPOST

211.01 Description. This work shall consist of furnishing and placing topsoil,
special types of topsoil or compost/topsoil blend.

211.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(&) Topsoil (Furnished from outside of the R.OW.) ....ccccoviiiiiiiiinninnnn. 1081.05
(o) IS0 1] o1 1= AU SRR 1081.05

CONSTRUCTION REQUIREMENTS

211.03 Furnishing Topsoil.  Topsoil shall be obtained from within the limits
of the right of way at the locations and to the depths designated on the plans or
approved by the Engineer. This topsoil shall be stockpiled at locations approved by
the Engineer. When special types of topsoil are specified, each type shall be handled
separately and not allowed to mix with any other material. When special types of
topsoil (Hydric, Prairie or Woodland) are specified, the seeds and plants within the
excavated special topsoils are desirable to maintain. To keep these seeds and plants
viable, the topsoil shall be excavated then placed as directed by the Engineer or as
specified in the contract. If stockpiling cannot be avoided, special measures, such
as watering the stockpile and planting a cover crop on the stockpile will be required
as directed by the Engineer.

If additional topsoil is required to complete the contract to the lines, grades and
the minimum thickness shown on the plans, the Contractor shall furnish any additional
topsoil from areas outside the limits of the right of way. This additional topsoil
obtained from outside the right of way shall be approved by the Engineer prior to its
use.

In lieu of furnishing additional topsoil from areas outside the limits of the right of
way, the Contractor may request permission to obtain the additional topsoil from areas
within the limits of the right of way other than those shown on the plans.

At the Contractor's option or when specified, a blend of topsoil and compost with
a maximum of 40 percent compost by volume shall be substituted for the topsoil.

211.04 Placing Topsoil and Compost.  Topsoil or compost/topsoil blend shall
not be placed until the area to be covered has been shaped, trimmed and finished
according to Section 212. All irregularities or depressions in the surface due to
weathering or other causes shall be filled or smoothed out before the topsoil is placed.
If the existing surface has become hardened or crusted, it shall be disked or raked
or otherwise broken up so as to provide a bond with the layer of topsoil to be applied.

The Engineer will verify that the proper topsoil or compost/topsoil blend depth
has been applied. After verification of proper depth, the Contractor shall completely
incorporate the placed material into the existing surface to a minimum depth of
150 mm (6 inches) below finished grade by disking or tilling.

211.05 Finishing. The surface of the topsoil or compost/topsoil blend shall be
free from clods, stones, sticks and debris and shall conform to the lines, grades and
the minimum thickness shown on the plans. If required by the Engineer, one rolling
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of the entire surface shall be made.

211.06 Clearing Area and Disposal of Surplus Material. Upon completion
of the work, all areas shall be cleared of equipment, debris, and excess material.
Surplus or waste material resulting from construction operations shall be disposed of
by the Contractor according to Article 202.03.

211.07 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Furnishing and placing topsoil and special types of
topsoil will be measured for payment in place and the area computed in
square meters (square yards). When the use of compost is required,
furnishing and placing compost will be measured for payment in place and
the area computed in square meters (square yards). Compost used at the
Contractor's option will not be measured for payment, but will be considered
as part of the specified thickness of topsoil.

211.08 Basis of Payment. Furnishing and placing topsoil will be paid for at the
contract unit price per square meter (square yard) for FURNISHING AND PLACING
TOPSOIL or FURNISHING AND PLACING TOPSOIL (SPECIAL TYPES), of the
thickness specified.

When the use of compost is required, furnishing and placing compost will be paid
for at the contract unit price per square meter (square yard) for FURNISHING AND
PLACING COMPOST, of the thickness specified.

The above prices shall include furnishing topsoil and special types of topsoil,
stock piling when necessary, furnishing compost, hauling and placing the topsoil or
topsoil and compost at the locations and to the thicknesses shown on the plans,
disking or tilling, finishing and rolling if required.

SECTION 212. FINAL SHAPING,
TRIMMING AND FINISHING

212.01 Description. This work shall consist of the final shaping, trimming, and
finishing of the roadway, the final finishing and cleaning up of the right of way, and
completing the work for acceptance. This work is in addition to the requirements of
Article 104.06.

CONSTRUCTION REQUIREMENTS

212.02 Grading Sections. When the contract does not include a surface or
base course, the ditches shall be cleaned, all irregularities in the roadbed shall be
smoothed out, depressions shall be filled, and the entire roadway shall be shaped,
trimmed and finished uniformly to the lines, grades and cross sections shown on the
plans, and the right of way cleaned up for final acceptance. The finished surface of
the roadbed shall not vary from the lines, grades, and cross sections shown on the
plans by more than 50 mm (2 inches).
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Final Shaping,
Trimming and Finishing

212.03 Full Depth and Rigid Type Surface Sections. The roadway for
concrete pavement, full-depth bituminous concrete, or pavement with concrete base
course and any bituminous surface course shall be shaped, trimmed and finished as

follows:

@)

(b)

Sections Not Previously Graded. The ditches shall be cleaned, and the
entire roadway shall be shaped, trimmed and finished uniformly to the lines,
grades, and cross sections shown on the plans, and the right of way
cleaned up for final acceptance.

Sections Previously Graded. Where it is not necessary to secure material
from the backslopes of cuts and ditches to complete the earthwork in the
roadbed; or where no work is indicated on the plans which will interfere with
such slopes; or where the Contractor's operations do not disturb such
slopes, no further work on the slopes will be required. If such slopes are
disturbed by the Contractor's operations, the Contractor shall trim and
reshape them in a manner satisfactory to the Engineer.

In reshaping existing shoulders and medians, widening existing
embankments, or raising existing low shoulders and medians, the
Contractor shall construct or reshape the shoulders and medians according
to Section 480.

Side slopes of fills shall be trimmed and shaped for a distance of 1.2 m
(4 ft.), measured from the edge of the shoulder toward the toe of the fill
slope. The ditches shall be cleaned, and the right of way cleaned up for
final acceptance.

212.04 Nonrigid Type Surface and Base Course Sections. The roadway for
nonrigid type surfacings, such as aggregate surface course or any bituminous surface
course not built on a portland cement concrete base course, shall be shaped, trimmed
and finished as follows:

@)

(b)

(©

General. After the surface or base course material has been placed, all
additional construction operations shall be performed in such a manner that
earth or other objectionable substances will not be deposited on the surface
or base course material.

Sections Not Previously Graded. Where the trench method of constructing
the surface or base course is required, all final shaping, trimming and
finishing of ditches, backslopes of cuts and sideslopes of fills shall be
completed to the lines, grades and cross sections shown on the plans, and
all shoulder material shall be roughed in before the surface or base course
material is placed.

Where the trench method of constructing the surface course is not required,
all final shaping, trimming, and finishing of the roadbed shall be completed
to the lines, grades and cross sections shown on the plans, before the
surfacing material is placed.

Sections Previously Graded. The backslopes of cuts and ditches and the
sideslopes of fills shall be finished as provided in Article 212.03(b) before
the surface or base course material is placed.
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Where the trench method of constructing the surface or base course is
required, all shoulder material shall be roughed in before the surface or
base course material is placed.

Where the trench method of constructing the surface course is not required,
all final shaping, trimming and finishing of the roadbed shall be completed
before the surfacing material is placed.

212.05 Finishing. All unsuitable material, debris, and rubbish, resulting from
construction operations, or occurring within the right of way, and all stones or boulders
more than 75 mm (3 inches) in largest dimension, shall be removed from the right of
way and disposed of by the Contractor according to Article 202.03. The degree of
finish for graded slopes outside of the roadbed shall be that which can be obtained
by use of suitable mechanical equipment, with only such hand labor as special
conditions may require.

Where the roadway has been resurfaced and as directed by the Engineer, any
high areas in the existing earth shoulders that remain after resurfacing is complete
which would entrap water adjacent to the pavement edge shall be bladed off. The
existing earth shoulders shall be sloped to drain, but grading which requires additional
material to conform to a uniform cross section will not be required.

Immediately prior to final inspection, mowing of the right of way will be required
at locations as directed by the Engineer.

212.06 Basis of Payment. Except for blading off high spots in the existing
earth shoulders where the roadway has been resurfaced and for mowing immediately
prior to final inspection, this work will not be measured or paid for separately, but shall
be considered as included in the contract unit price for the particular type of surface
course, base course or widening included in the contract. If surface course, base
course or widening items are not included in the contract, the cost of final shaping,
trimming and finishing shall be considered as included in the contract unit prices for
the various items of earthwork.

Blading off high spots in the existing earth shoulders where the roadway has
been resurfaced and mowing required immediately prior to final inspection will be paid
for according to Article 109.04.

SECTION 213. EXPLORATION TRENCH

213.01 Description. This item shall consist of constructing a trench for the
purpose of locating existing farm underdrains within the construction limits of the
proposed improvement.

CONSTRUCTION REQUIREMENTS

213.02 General. The exploration trench shall be constructed at the locations
shown on the plans or as directed by the Engineer.

The trench shall be not less than 1.3 m (52 inches) in depth, measured from the
existing ground elevation. The width of the trench shall be sufficient to allow proper
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investigation of the entire trench.

When an existing farm underdrain is encountered, another trench shall be
excavated on the opposite side of the proposed improvement to establish the line and
grade of the existing farm underdrain. Broken tile shall be repaired immediately and
no surface runoff shall be allowed to enter any tile.

After the trench has been inspected by the Engineer, the excavated material shall
be used to backfill the trench in a manner satisfactory to the Engineer. Any excess
material shall be disposed of according to Article 202.03, and the area shall be
shaped and trimmed according to Section 212.

When approved by the Engineer, the Contractor may use other means of locating
existing farm underdrains.

213.03 Method of Measurement.  The exploration trench will be measured for
payment in meters (feet) of actual trench constructed.

213.04 Basis of Payment. This work will be paid for at the contract unit price
per meter (foot) for EXPLORATION TRENCH, of the depth specified, which price shall
include backfilling the trench and the replacement of broken tile.

Other means of locating existing farm underdrains approved by the Engineer,
will be paid for according to Article 109.04.



LANDSCAPING

SECTION 250. SEEDING

250.01 Description.  This work shall consist of preparing the seed bed and
placing the seed and other materials required in the seeding operations on the
shoulders, slopes, and other areas.

250.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(B) SEEAS ..o
(b) Agricultural Ground Limestone
(C) FEItiliZEr oo

250.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

ltem Article/Section

(B) DISK e 1101.08(a)

(D) SIOPE HAMOW ...ciiiiiiiiiie et 1101.08(b)

(€) Hydraulic Seeder ... 1101.08(c)

(d) Cultipacker ........cccoovvvieeiiiiiiieeeienns 1101.08(d)

(e) Spinning Disk Seeders 1101.08(e)

(f) Tractor Drawn or Mounted SEEdEers .........cccccvcvvveiiiieeiiiieenieeenienn 1101.08(f)
(9) Rangeland Type Grass Drill and

Interseeding Attachment ... 1101.08(9)

(N)  SHit SEEAEBK ... 1101.08(h)

CONSTRUCTION REQUIREMENTS
250.04 Fertilizer and Agricultural Ground Limestone Application. When

specified for bare earth areas, fertilizer nutrients and agricultural ground limestone
shall be uniformly spread over the designated areas immediately prior to seed bed
preparation.

When specified for existing turf areas, fertilizer nutrients and agricultural ground
limestone shall be uniformly spread over the designated areas during the spring, late
summer or early fall seasons. The Contractor will be required to restore, at his/her
expense, any existing turf areas damaged by improper application of fertilizer
nutrients or agricultural ground limestone.

When fertilizer is specified, 300 kg (270 Ibs.) of fertilizer nutrients per hectare
(acre) shall be applied at 1:1:1 ratio as follows:

Nitrogen Fertilizer Nutrients 100 kg/ha (90 Ibs./acre)
Phosphorus Fertilizer Nutrients 100 kg/ha (90 Ibs./acre)
Potassium Fertilizer Nutrients 100 kg/ha (90 Ibs./acre)

When agricultural ground limestone is specified, 4.5 metric tons/ha (2 tons per
acre) shall be applied.
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250.05 Seed Bed Preparation. For bare earth seeding, seed bed preparation
shall not be started until all stones, boulders, debris and similar material larger than
75 mm (3 inches) in diameter have been removed and all other requirements of
Section 212 have been completed. The area to be seeded shall be worked to a
minimum depth of 75 mm (3 inches) with a disk tiller or other equipment approved
by the Engineer, reducing all soil particles to a size not larger than 50 mm (2 inches)
in the largest dimension. The prepared surface shall be relatively free from all weeds,
clods, stones, roots, sticks, rivulets, gullies, crusting and caking. No seeds shall be
sown until the seed bed has been approved by the Engineer.

Seed bed preparation will not be required for Class 7 Seeding if the soil is in a
loose condition. Light disking shall be done if the soil is hard or caked.

Selective mowing stakes shall be installed to delineate areas to be seeded or
interseeded with Class 4 or 5 mixtures. Selective mowing stakes shall be steel posts
as described in Article 1081.11. The selective mowing stakes shall be driven into the
ground to a height of 1.1 m (3 1/2 ft.) above the ground at locations shown on the
plans and as directed by the Engineer.

250.06 Seeding Methods. No seed shall be sown during high winds or when
the ground is not in a proper condition for seeding, nor shall any seed be sown until
the purity test has been completed for the seeds to be used, and shows that the seed
meets the noxious weed seed requirements. The seeding dates for mixture Classes
4 and 5 shall be from May 15 to June 30 and from October 15 to December 1. All
equipment shall be approved by the Engineer prior to being used. Prior to starting
work, seeders and interseeders shall be calibrated and adjusted to sow seeds at the
required seeding rate. Equipment shall be operated in a manner to ensure complete
coverage of the entire area to be seeded or interseeded. The Engineer shall be
notified 48 hours prior to beginning the seeding operations so that the Engineer may
determine by trial runs that a calibration of the seeder will provide uniform distribution
at the specified rate per hectare (acre). When seed or fertilizer is applied with a
hydraulic seeder, the rate of application shall be not less than 9500 L (1000 gals.)
of slurry per hectare (acre). This slurry shall contain the proper quantity of seed or
fertilizer nutrients specified per hectare (acre). When using a hydraulic seeder, the
fertilizer nutrients and seed shall be applied in 2 separate operations.

All legumes (clover, vetch, birdsfoot trefoil, lespedeza and alfalfa) shall be
inoculated with the proper bacteria in the amounts and manner recommended by the
manufacturer of the inoculant before sowing or being mixed with other seeds for
sowing. The inoculant shall be furnished by the Contractor and shall be approved
by the Engineer. The seed shall be sown as soon as possible after inoculation. Seed
that has been standing more than 24 hours after inoculation shall be reinoculated
before sowing. If legumes are applied by a hydraulic seeder, 3 times the normal
amount of inoculant shall be used.

(@) Bare Earth Seeding. Bare earth seeding shall be done using the following
methods unless otherwise specified or directed by the Engineer:

(1) Seeding Classes 1, 2, and 6 shall be sown with a machine that
mechanically places the seed in direct contact with the soil, packs and
covers the seed in one continuous operation.

Seeding Class 4 shall be sown with a rangeland type grass drill.

@
' (3) Seeding Class 3 shall be sown with a hydraulic seeder.


Errata
Article 250.06(a)(3).  Change the word "shall" to "may".


(b)

Seeding Art. 250.06

(4) Seeding Class 5 shall be sown with a hydraulic seeder or rangeland
type grass drill.

Broadcasting or hydraulic seeding will be allowed as approved by the
Engineer on steep slopes (over 1:3 (V:H)) or in inaccessible areas where
use of the equipment specified is physically impossible. When Seeding
Class 7 is used as a temporary erosion control measure to establish
temporary cover, hand broadcasting of the seed or other methods approved
by the Engineer will be allowed.

Interseeding. Interseeding is the seeding of areas of existing turf. Prior to
interseeding, all areas of existing turf to be interseeded except as listed
below shall be mowed one or more times to a height of not more than
75 mm (3 inches). The equipment used shall be capable of completely
severing all growth at the cutting height and distributing it evenly over the
mowed area. The cut material shall not be windrowed or left in a lumpy
or bunched condition. Subsequently, mowing may be required, as directed
by the Engineer, on certain areas in order to disperse the mowed material
and allow penetration of the seed. The Contractor will not be required to
mow within 300 mm (1 ft.) of the right-of-way fence, continuously wet
ditches and drainage ways, slopes 1:3 (V:H)) and greater, or areas which
may be designated as not mowable by the Engineer.

Debris encountered during the mowing and interseeding operations which
hamper the operation or are visible from the roadway shall be removed and
disposed of according to Article 250.05. Damage to the right of way and
turf, such as ruts or wheel tracks more than 50 mm (2 inches) in depth, shall
be repaired to the satisfaction of the Engineer prior to the time of
interseeding.

All seeding classes shall be interseeded using a rangeland type grass drill
with an interseeding attachment, except:

(1) When specified in the plans or directed by the Engineer, a slit seeder
shall be used to interseed Class 1 or Class 2 seed.

(2) Broadcasting or hydraulic seeding will be allowed as approved by the
Engineer on steep slopes (over 1:3 (V:H)) or in inaccessible areas
where use of the equipment specified is physically impossible.
Sufficient water shall be applied to these areas to wash the seed down
to the soil.

250.07 Seeding Mixtures. The classes of seeding mixtures and combinations

of mixtures will be designated in the plans.

When more than one seeding mixture is specified for an area, all the permanent

seeding mixtures must be applied separately, but within the same week. When a
temporary mixture is included in the mixtures to be applied to an area, the Class 7
mixture can be applied at any time prior to applying the permanent mixtures or added
to the seed mixture and applied with a permanent mixture.
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Art. 250.07 Seeding
Table 1 - SEEDING MIXTURES
CLASS - TYPE SEEDS KG/HECTARE(LBS./ACRE)
1 Lawn Mixture Ky Bluegrass 55 (50)
Perennial Ryegrass 35 (30)
Creeping Red Fescue 25 (20)
1A  Salt Tolerant Bluegrass 35 (30)
Lawn Mixture Perennial Ryegrass 10 (10)
Dawsons Red Fescue 10 (10)
Scaldis Hard Fescue 10 (10)
Fults Salt Grass* 35 (30)
1B  Low Maintenance Fine Leaf Turf-Type Fescue 3/ 170 (150)
Lawn Mixture Perennial Ryegrass 35 (30)
Creeping Red Fescue 25 (20)
2 Roadside Mixture Alta Fescu or Ky 31 55 (50)
Perennial Ryegrass 35 (30)
Creeping Red Fescue 25 (20)
Oats, Spring 55 (48)
2A  Salt Tolerant Alta Fescue or Ky 31 35 (30)
Roadside Mixture Perennial Ryegrass 10 (10)
Dawsons Red Fescue 10 (10)
Scaldis Hard Fescue 10 (10)
Fults Salt Grass 1/ 35 (30)
3 Slope Mixture Alta Fescue or Ky 31 45 (40)
Perennial Ryegrass 25 (20)
Alsike Clover 2/ 5(5)
Birdsfoot Trefoil 2/ 10 (10)
Andropogon Scoparius
(Little Bluestem) 5(5)
Bouteloua Curtipendula
(Side-Oats Grama) 10 (10)
Fult Salt Grass 7/ 35 (30)
Oats, Spring 55 (50)
4 Native Grass Andropogon gernadi
(Big Blue Stem) 4( 4)
Andropogon scoparius
(Little Blue Stem) 5(5)
Boutelova curtipendula
(Side-Oats Grama) 5(5)
Elymus canadensis
(Wild Rye) 1(1)
Panicum virgatum
(Switch Grass) 1(1)
Sorghastrum nutons
(Indian Grass) 2(2)
Annual Ryegrass 30 (25)
Oats, Spring 30 (25)
Perennial Ryegrass 15 (15)
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CLASS - TYPE SEEDS KG/HECTARE(LBS./ACRE)
4A  Low Profile Andropogon scoparius
Native Grass (Little Blue Stem) 5(5)
Boutelova curtipendula
(Side-Oats Grama) 5(5)
Elymus canadensis
(Wild Rye) 1(1)
Sporobolus heterolepsis
(Prairie Dropseed) 0.5 (0.5)
Annual Ryegrass 30 (25)
QOats, Spring 30 (25)
Perennial Ryegrass 15 (15)
4B Wetland Grass Annual Ryegrass 30 (25)
and Sedge QOats, Spring 30 (25)
Mixture Wetland Grasses (Below) 6 (6)
Species % By Weight 5/

Calamagrostis canadensis

(Blue Joint Grass) 2
Carex lacustris

(Lake-Bank Sedge) 6
Carex slipata

(Awl-Fruited Sedge) 6
Carex stricta

(Tussock Sedge) 6
Carex vulpinoidea

(Fox Sedge) 6
Eleocharis aciculoris

(Needle Spike Rush) 2
Elecocharis obtusa

(Blunt Spike Rush) 2
Glyceria striata

(Fowl Manna Grass) 14
Juncus effusus

(Common Rush) 6
Juncus tenuis

(Slender Rush) 6
Juncus torreyi

(Torrey's Rush) 6
Leersia oryzoides

(Rice Cut Grass) 10
Scirpus acutus

(Hard-Stemmed Bulrush) 2
Scirpus atrovirens

(Dark Green Rush) 2
Scirpus fluviatilis

(River Bulrush) 2
Scirpus validus

(Softstem Bulrush) 2
Spartina pectinata

(Cord grass) 4
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Errata
Article  250.07. In  the  seeding  table  for  Class  4B Wetland Grass and sedge mixture  change the  % by weight  5/  for  Calamagrositis  canadensis  (Blue  Joint  Grass)  from  "2"  to  "12",  the  Eleocharis  aciculoris (Needle  Spike  Rush),  Eleocharis  obtusa  (Blunt  Spike  Rush),  Scirpus  acutus  (Hard-Stemmed  Bulrush), Scirpus  atrovirens  (Dark  Green  Rush),  Scirpus  Fluviatilis,  (River  Bulrush),  and  the  Scirpus  validus (Softstem Bulrush) from "2" to "3".


Art. 250.07 Seeding

CLASS - TYPE SEEDS KG/HECTARE(LBS./ACRE)
5 Forb With Annuals Mixture (Below) 1)
Annuals Mixture Forb Mixture (Below) 10 (10)

Annuals Mixture - Mixture not exceeding 25% by
weight of any one species, of the following:

Coreopsis lanceolata (Sand Coreopsis)
Chrysanthemum maximum (Shasta Daisy)
Galillardia pulchelle (Blanket Flower)

Ratibida columnitera (Long-Headed Coneflower)
Rudbeckia hirta (Black-Eyed Susan)

Forb Mixture-Mixture, not exceeding 5% by
weight PLS of any one species, of the following:

Amorpha canescens 2/ (Lead Plant)

Anemone cylindrica (Thimble Weed)

Asclepias tuberosa (Butterfly-Weed)

Aster azureus (Sky Blue Aster)

Aster laevis (Smooth Aster)

Aster novae-angliae (New England Aster)
Baptisia leucantha 2/ (White Wild Indigo)
Ceanothus americanus (New Jersey Tea)
Coreopsis palmata (Prairie Coreopsis)
Echinacea pallida (Pale Purple Coneflower)
Eryngium yuccifolium (Rattlesnake Master)
Helianthus mollis (Downy Sunflower)

Heliopsis helianthoides (Ox-Eye)

Heuchera richardsonii (Alum Root)

Liatris aspera (Rough Blazing Star)

Liatris pyscostachya (Prairie Blazing Star)
Monarda fistulosa (Prairie Bergamont)
Parthenium integrifolium (WildQuinine)
Pedicularis canadensis (Louse Wart)
Petalostemum candidum 2/ (White Prairie Clover)
Petalostemum purpureum 2/ (Purple Prairie Clover)
Physostegia virginiana (False Dragonhead)
Potentilla arguta (Prairie Cinquefoil)

Ratibida pinnata (Yellow Coneflower)
Rudbeckia subtomentosa (Fragrant Coneflower)
Silphium laciniatum (Compass Plant)

Silphium terebinthinaceum (Prairie Dock)
Solidago rigida (Rigid Goldenrod)

Tradescantia ohiensis (Spiderwort)
Veronicastrum virginicum (Culver's Root)
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CLASS - TYPE SEEDS KG/HECTARE(LBS./ACRE)
5A  Large Flower Forb Mixture (Below) 5 (5)
Native Forb
Mixture
Species % By Weight 5/

Aster novae-angliae
(New England Aster)
Echinacea pallida
(Pale Purple Coneflower)
Helianthus mollis
(Downy Sunflower)
Heliopsis helianthoides
(Ox-Eye)
Liatris pyscostachya
(Prairie Blazing Star)
Ratibida pinnata
(Yellow Coneflower)
Rudbeckia hirta
(Black-Eyed Susan)
Silphium laciniatum
(compass Plant)
Silphium terebinthinaceum
(Prairie Dock)
Solidago rigida
(Rigid Goldenrod)

10

10

10

10

10

10

20

10
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Art. 250.07 Seeding
CLASS - TYPE SEEDS KG/HECTARE(LBS./ACRE)
5B  Wetland Forb Forb Mixture (Below) 2 (2)

Species

Acorus calamus
(Sweet Flag)

% By Weight 5/

Angelica atropurpurea

(Angelica)
Ascelepias incarnata
Swamp Milkweed

Aster puniceus

(Purple Stemmed Aster)

Bidens cernua
(Beggarticks)

Eupatorium maculatum
(Spotted Joe Pye Weed)
Eupatorium perfoliatum
(Boneset)
Helenium autumnale
(Autumn Sneeze weed)
Iris virginica shrevei
(Blue Flag lIris)
Lobelia cardinalis
(Cardinal Flower)
Lobelia siphilitica
(Great Blue Lobelia)
Lobelia siphilitica
(Great Blue Lobelia)
Lythrum alatum
(Winged Loosestrife)
Physostegia virginiana
(False Dragonhead)
Polygonium coccinium
(Smartweed)
Polygonum amphibium
(Water Smartweed)
Pychanthemum virginianum
(Mountain Mint)
Rudbeckia laciniata
(Cut-leaf Coneflower)
Solidago riddellii
(Riddell Goldenrod)
Sparganium eurycarpum
(Giant Burreed)

N o NN

a N O

10
10

6 Conservation
Mixture

Smooth Brome Grass
Vernal Alfalfa 2/
QOats, Spring

45 (40)
15 (15)
55 (48)

6A  Salt Tolerant
Conservation
Mixture

Smooth Brome Grass
Vernal Alfalfa 2/
QOats, Spring

Fults Salt Grass 1/

45 (40)
15 (15)
55 (48)
25 (20)
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Errata
Article 250.07. In the seeding table for Class 5B Wetland Forb change the % by weight 5/ for Angelica atropurpurea (Angelica) from "7" to "6" and in the seeding table for Class 5B, Wetland Forb delete the first: Lobelia siphlitica (Great Blue Lobelia), 2%.


Seeding Art. 250.07

CLASS - TYPE SEEDS KG/HECTARE(LBS./ACRE)
7 Temporary

Erosion Control Perennial Ryegrass 55 (50)

Mixture Oats, Spring 4/ 70 (64)

Note 1. Fults pucinnellia distans
Note 2. Legumes - inoculation required
Note 3. Specific variety as shown in the plans or approved

by the Engineer.

Note 4. Other seeds may be used if approved by the Engineer.
Note 5. PLS = Pure Live Seed

Variation in the Class 4 or 5 seed quantities or varieties will be allowed in the
event of a crop failure or other unforeseen conditions. The Contractor shall
provide for the approval of the Engineer a written description of the changed
Class 4 or 5 Mixture, the reasons for the change, and the name of the seed
supplier.

250.08 Method of Measurement.

@)

(b)

Contract Quantities. The requirement for use of contract quantities shall
be according to Article 202.07(a).

Measured Quantities. Seeding of the class specified and mowing will be
measured in hectares (acres) of surface area seeded or mowed.

The exact locations of seeding and mowing will be determined in the field
by the Engineer, and the quantities will be adjusted accordingly.

Fertilizer will be measured by weight in kilograms (pounds) of actual
nutrients. The following formula will be used to determine the kilograms
(pounds) of fertilizer nutrients applied:

(Total kilograms (pounds)

of mixed fertilizer)

X

(Percentage of each nutrient in the fertilizer applied)
= kilograms (pounds) of each fertilizer nutrient

Agricultural Ground Limestone will be measured by weight in metric tons
(tons) of Agricultural Ground Limestone having an effective neutralizing
value of 67.5 (4-year base, a source correction factor of 1.0). Pay quantity
will be computed according to procedures established by the Department.
Applied quantity shall be the plan quantity multiplied by the source
correction factor. The pay quantity shall be corrected for variations in
applied quantity.

Payment will not be made for fertilizer nutrients in excess of 103 percent
or agricultural ground limestone in excess of 108 percent of the amounts
specified by the Engineer.

Selective mowing stakes will be measured as each in place.
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250.09 Basis of Payment. This work will be paid for at the contract unit price
per hectare (acre) for SEEDING or INTERSEEDING of the Class specified; at the
contract unit price per kilogram (pound) for NITROGEN FERTILIZER NUTRIENT,
PHOSPHORUS FERTILIZER NUTRIENT and POTASSIUM FERTILIZER
NUTRIENT; and at the contract unit price per metric ton (ton) for AGRICULTURAL
GROUND LIMESTONE.

Mowing will be paid for at the contract unit price per hectare (acre) for MOWING.
Only the initial mowing will be paid for. Any subsequent mowing required to obtain
a height of not more than 75 mm (3 inches) or to disperse mowed material will be
considered as included in the cost of the initial mowing.

Selective Mowing Stakes will be paid for at the contract unit price each for
SELECTIVE MOWING STAKES. Furnishing innoculant shall be included in the
contract unit price per hectare (acre) for Seeding of the class specified.

SECTION 251. MULCH

251.01 Description.  This item shall consist of furnishing, transporting, and
placing mulch or erosion control blanket over seeded areas.

251.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(a) Bituminous Materials .........ccccccoviiiiiiieiiiiiiinenn. 1009.01 - 1009.04, 1009.07
(b) MulCh Material ........ccceeieiiiiiiiie e 1081.06(a)
(c) Excelsior Blanket 1081.10(a)
(d) Knitted Straw Mat 1081.10(b)
(B) SHAPIES ..ot 1081.10(c)

CONSTRUCTION REQUIREMENTS

251.03 Mulching Seeded Areas.  Within 24 hours from the time seeding has
been performed, the seeded area shall be given a covering of mulch by one of the
following methods as designated on the plans. On slopes steeper than 1:3(V:H),
mulch shall be applied the same day as seeded. Mulch shall be applied uniformly
at the rate specified.

(&) Method 1. This method shall consist of hand or machine application of
straw mulch at the rate of 4.5 metric tons/ha (2 tons per acre). The mulch
shall be loose enough to permit air to circulate but compact enough to
reduce erosion. If baled mulch material is used, care shall be taken that the
material is in a loosened condition and contains no lumps or knots of
compacted material.

(b) Method 2. Method 2 shall consist of placing and stabilizing straw at the rate
of 4.5 metric tons/ha (2 tons per acre) over seeded areas. All requirements
of Method 1 must be met plus the mulch shall be thoroughly stabilized. The
Contractor has the option of any of the following procedures for stabilizing
the straw:

(1) Procedure 1 shall consist of partially coating the mulch with emulsified
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Mulch Art. 251.03
asphalt.

The coated straw shall be placed by equipment which will blow or
eject, by means of constant air stream, controlled quantities of the
straw and emulsified asphalt in a uniform pattern over the specified
area. |If the straw is excessively cut or broken, the Contractor shall
take measures to reduce the cutting or breakage to a limit approved
by the Engineer.

The emulsified asphalt shall be introduced into the air stream of the
machine by means of a spray that will partially coat the straw with a
spotty asphalt tack. The rate of application of emulsified asphalt shall
be 300 L per metric ton (75 gals. per ton) of straw.

Procedure 2 shall consist of anchoring the straw into the soil by means
of a mechanical stabilizer with dull blades or disks. These blades or
disks shall be without camber, approximately 500 mm (20 inches) in
diameter, notched spaced at approximately 200 mm (8-inch) intervals
and equipped with scrapers. The stabilizer shall measure
approximately 450 kg (1000 Ibs.), have a working width not exceeding
1.8 m (72 inches) and shall be equipped with a ballast compartment,
so that when directed, mass (weight) can be increased.

Procedure 3 shall consist of stabilizing the straw with an approved
mulch blower followed immediately by an overspray application of
hydraulic mulch. The hydraulic mulch shall be applied as a slurry of
850 kg (750 Ibs.) of mulch and 9500 L (1000 gals.) of water per
hectare (acre) by an approved hydraulic mulch applicator. The
hydraulic mulch slurry shall be agitated a minimum of 5 minutes before
application and shall be agitated during application.

Procedure 4 shall consist of stabilizing the straw mulch using an
approved mulch blower with chemical mulch binder simultaneously
with the straw as in Procedure 1, above, or with chemical mulch binder
applied as an overspray according to Procedure 3. The chemical
mulch binder shall be approved by the Engineer and shall be applied
at the rate and in the manner recommended by the supplier and
approved by the Engineer.

Method 3. This method shall not be used on slopes steeper than 1:3(V:H).
This method shall consist of machine application of wood or paper fiber
hydraulic mulch at the specified rate using an approved hydraulic seeder.
The hydraulic mulch shall be applied as a slurry of 2300 kg (2000 Ibs.) of
mulch and not less than 19000 L (2000 gals.) of water per hectare (acre).
The hydraulic mulch slurry shall be agitated a minimum of 5 minutes before
application. The seeding shall not be applied concurrently with this
operation.

Following the mulching operation, foot and vehicular traffic, or the movement of

equipment over the mulched area shall be prohibited. At any location where mulching
has been displaced by any Contractor's equipment or personnel, the seeding and
mulch or other work damaged as a result of that displacement shall be repaired or
replaced immediately at the Contractor's expense, in a manner satisfactory to the
Engineer.

105



Art. 251.04 Mulch

251.04 Erosion Control Blanket. At the option of the Contractor, erosion
control blanket may be placed using either excelsior blanket or knitted straw mat.
The blanket shall be placed within 24 hours after seeding operations have been
completed on the areas specified. Prior to placing the blanket, the areas to be
covered shall be relatively free of all rocks or clods over 40 mm (1 1/2 inch) in
diameter, and all sticks or other foreign material which will prevent the close contact
of the blanket with the seed bed. If, as a result of rain, the prepared seed bed
becomes crusted or eroded, or if eroded places, ruts or depressions exist for any
reason, the Contractor will be required to rework the soil until it is smooth and to
reseed such areas which are reworked. After the area has been properly shaped,
fertilized and seeded, the blanket shall be laid out flat, evenly and smoothly, without
stretching the material.

The blankets shall be placed so that the netting is on the top and the fibers are
in contact with the soil. Placing and anchoring the blankets in ditches and on slopes
shall be as follows:

(@) Excelsior Blanket. For placement in ditches, the blankets shall be applied
in the direction of the flow of the water and butted snugly against each
other. The blankets shall be stapled in place, using 4 staples across the
upstream end at the start of each roll and placing staples on 1.2-m (4-ft.)
centers along each side. A common row of staples shall be used along
seams of adjoining blankets. All seams shall overlap at least 50 mm
(2 inches).

On slopes, the blankets shall be applied either horizontally or vertically to
the contour and stapled in place similar to ditch applications except that the
space interval shall be 1.8 m (6 ft.).

(b) Knitted Straw Mat. The rolls shall be butted snugly together and stapled in
place. The staples shall be driven through the blanket vertically into the
ground for the full length. Each staple shall anchor the plastic mesh. The
staples shall be spaced in a diamond pattern with the longer dimension in
the direction of the slope and the shorter dimension across the slope. The
longer dimension shall be a maximum of 1.8 m (6 ft.) and the shorter
dimension shall be a maximum of 900 mm (3 ft.). A common row of staples
may be used on adjoining rolls.

For placement on slopes, knitted straw mat shall be unrolled in the direction
of the slope and shall extend a minimum of 900 mm (3 ft.) over the crest
of the slope. On slope applications, 6 staples shall be installed on uniform
spacing across the uphill end of each roll. The downhill ends of the
lowermost rolls across the slope also shall be anchored with 6 staples,
placed on uniform spacing.

For placement in ditch lines, the erosion control blanket shall be unrolled
parallel to the centerline of the ditch so that there are no longitudinal seams
within 600 mm (24 inches) of the bottom centerline of the ditch. In ditch
lines, 6 staples shall be installed at uniform spacing across the upstream
end of each roll.

251.05 Method of Measurement.

| (@) Contract Quantities. The requirement for use of contract quantities shall
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be according to Article 202.07(a).

(b) Measured Quantities. Mulch Methods 1, 2, and 3 will be measured for
payment in metric tons (tons) of surface area mulched. Erosion Control
Blanket will be measured for payment in place in square meters (square
yards) of actual surface area covered.

251.06 Basis of Payment. This work will be paid for at the contract unit price
per metric tons (ton) for MULCH, METHOD 1; MULCH, METHOD 2; or MULCH,
METHOD 3; and at the contract unit price per square meter (square yard) for
EROSION CONTROL BLANKET.

SECTION 252. SODDING

252.01 Description. This work shall consist of preparing the ground surface
and furnishing, transporting and placing sod and other materials required in the
sodding operations.

252.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(B) SOU ... 1081.03
(D) Salt Tolerant SO .........ccooiiiiiiiiiiiie e
(c) Agricultural Ground Limestone
() FerilZEr oo

CONSTRUCTION REQUIREMENTS

252.03 Ground Preparation. The area to be sodded shall be finished
according to Section 212 before sodding operations are begun. Immediately prior,
but not in excess of 24 hours before the sod is placed, the soil surface shall be worked
until it is relatively free from debris, washes, gullies, clods and stones. The surface
shall be worked to a depth of not less than 75 mm (3 inches) with a disk, tiller or other
equipment approved by the Engineer. Prepared surfaces that become crusted shall
be reworked to an acceptable condition for sodding.

All soil surfaces shall be moist when the sod is placed. When directed by the
Engineer, the Contractor shall be required to apply water to dry soil surfaces at a
minimum rate of 5 L/m2 (1 gal. per sq. yd.) immediately prior to placing the sod.

When specified, agricultural ground limestone and fertilizer nutrients shall be
applied at the designated rates over the areas to be sodded.

When fertilizer is specified, 200 kg (180 Ibs.) of fertilizer nutrients per hectare
(acre) shall be applied over the areas to be sodded at a 5:3:2 ratio as follows:

Nitrogen Fertilizer Nutrients 100 kg/ha (90 Ibs./acre)
Phosphorus Fertilizer Nutrients 60 kg/ha (54 Ibs./acre)
Potassium Fertilizer Nutrients 40 kg/ha (36 Ibs./acre)

252.04 Sodding Time. Sod shall be placed when the ground is in a workable
condition and temperatures are less than 26 °C (80 °F.). Sod shall not be placed
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when the sod or ground surface is frozen or during an extended drought.

252.05 Transportation. All sod shall be properly protected during
transportation to maintain it in a live, healthy condition.

Sod cut for more than 48 hours shall only be used with the approval of the
Engineer. Any sod that has dried out, has heated to over 38 °C (100 °F.), or is
frozen prior to placing will be rejected and shall be immediately removed from the
jobsite by the Contractor.

252.06 Placing Sod. The sod shall be placed on the prepared surface with the
edges in close contact and alternate courses staggered.

In ditches, the sod shall be placed with the longer dimension perpendicular to the
flow of water in the ditch. On slopes, starting at the bottom of the slope, the sod shall
be placed with the longer dimension parallel to the contours of the ground. The
exposed edges of sod shall be buried flush with the adjacent soil.

On slopes where the sod may be displaced during sodding operations, the
workmen shall work from ladders or treaded planks.

252.07 Staking Sod. The sod shall be staked on all slopes of 1:2(V:H) or
steeper. Sod shall be staked with not less than 4 stakes per square meter (square
yard) with at least one stake for each piece of sod. Stakes shall be a minimum of
150 mm (6 inches) long. Stakes shall be installed so that they hold the sod firmly in
place yet present no danger to pedestrians or mowing crews. The type of stake and
the method of installation shall meet the approval of the Engineer.

252.08 Sod Watering. Within 2 hours after the sod has been placed, 25 L of
water per m2 (5 gals. of water per sg. yd.) shall be applied. Thereafter, on days
designated by the Engineer, additional water shall be applied at the rate of 15 L of
water per m2 (3 gals. per sg. yd.). The number of additional applications shall not
exceed 7 during the period of establishment, defined as the period of time between
sod placement and when the sod becomes knitted to the soil and is growing in place.

The Contractor shall have on hand enough equipment to completely water all
sodded areas in 2 days at watering rates specified during the period of establishment.
The Engineer will make periodic checks of the Contractor's watering equipment to
determine its adequacy and operating condition.

All watering described shall be done with a spray application. An open end hose
will not be acceptable. The method of watering shall meet the approval of the
Engineer.

252.09 Supplemental Watering.  During periods of intense heat or subnormal
rainfall, supplemental watering may be required after the initial and 7 additional
waterings and prior to acceptance of the work. Supplemental watering shall be
performed when directed by the Engineer. Water shall be applied at the rate specified
by the Engineer within 24 hours of notice. Supplemental watering may be performed
during the period of establishment or any time prior to final acceptance of the project.

252.10 Disposal of Surplus Material. Surplus and waste materials resulting
from sodding operations shall be disposed of by the Contractor, at his/her own
expense, according to Article 202.03.
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252.11 Inspection. The Contractor shall notify the Engineer of the localities
from which the sod is to be obtained so that an authorized representative may inspect
the fields for approval.

A copy of the inspection certificate required by law to this effect shall accompany
each shipment and on arrival shall be filed with the Engineer.

With every shipment of Salt Tolerant Sod, the Contractor shall provide to the
Engineer a letter of certification from an authorized representative of the nursery
stating that the seed mixture used in the sod conforms to the specifications.

252.12 Method of Measurement. Sodding will be measured for payment in
place and the area computed in square meters (square yards). To be acceptable,
the sod shall be in a live, healthy condition and be knitted to the soil. When directed
by the Engineer, any defective or unacceptable sod shall be removed, replaced and
watered by the Contractor at his/her own expense and according to the requirements
specified. Only acceptable sod will be measured for payment.

Sod watering will not be measured for payment.

Supplemental watering will be measured for payment in units of 1000 L
(1000 gals.) of water applied on the sodded areas.

Fertilizer will be measured for payment according to Article 250.08.

Agricultural Ground Limestone will be measured for payment according to Article
250.08.

252.13 Basis of Payment. Sodding will be paid for at the contract unit price
per square meter (square yard) for SODDING or SODDING, SALT TOLERANT, which
price shall include furnishing and placing the sod, including sod watering.

Supplemental watering will be paid for at the contract unit price per unit for
SUPPLEMENTAL WATERING.

Fertilizer and Agricultural Ground Limestone will be paid for according to Article
250.09.

SECTION 253. PLANTING WOODY PLANTS

253.01 Description.  This work shall consist of furnishing, transporting, and
planting woody plants such as trees, shrubs, vines, and seedlings. The work shall
also include all mulching, bracing, wrapping, watering, weeding, replacement of plants
when required, and all work described.

253.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(8) Trees, Shrubs, Vines and Seedlings ..........cccccoiiiiiiiiiiniiiecee e, 1081.01
(o) ILIe o | SRR 1081.05
(€) Mulch Material .........ccooiiiiiiiiiiie e 1081.06(b)
(d) Bracing ......ccccccveveeernnnns 1081.11

(e) Weed Barrier Fabric
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CONSTRUCTION REQUIREMENTS

253.03 Planting Time. Except for container grown items, plants must be
dormant when delivered to the storage site or project.

In reference to the following planting dates, that portion of the State which lies
north of a line formed by the southern boundaries of Hancock, Schuyler, Mason,
Tazewell, McLean, Ford, and Iroquois Counties shall be considered the northern
zone, while that portion of the State which lies south of this line shall be considered
the southern zone.

Bare root plant material shall be planted only when the air temperatures exceed
2 °C (35 °F.).

(@) Spring Planting. This work shall be performed from the time the soil can
be worked until the plant, under field conditions, is not dormant except that:

(1) Evergreen planting shall end April 1 in the southern zone and
April 30 in the northern zone.

(2) Seedlings, broadleaf evergreens, vines and willow (Salix spp.), poplar
(Populus spp.), oak (Quercus spp.), alder (Alnus spp.), birch (Betula
spp.), hawthorn (Crataegus spp.), red maple (Acer Rubrum), cherry
(Prunus spp.), and pear (Pyrus spp.) species shall be planted only
during the spring planting season.

(3) The planting time may be extended for container grown plants if the
Engineer determines that the weather conditions are favorable.

(b) Fall Planting. This work shall be performed from the time the plant
becomes dormant until the ground cannot be satisfactorily worked except
that evergreen planting shall be performed between August 15 and October
15 in the northern zone and between September 1 and November 1 in the
southern zone.

All plant material not planted according to the specified seasonal date shall
require prior written approval from the Engineer. Failure to secure such approval shall
result in the rejection of the plant material and replacement by the Contractor at
his/her expense.

253.04 Digging of Plants.  Plants shall not be dug until the Contractor is ready
to transport them from their original locations to the site of the work or approved
storage. The maximum time lapse between digging and being properly loaded, as
defined in Article 1081.01 for delivery to the site of the work or being placed in
approved storage, shall be 4 days for balled or burlapped plants and one day for bare
root plants. They shall be dug with care, avoiding injury to the plants or loss or
damage of the roots, particular attention being given to fibrous roots. Immediately
after digging, roots shall be protected against drying out and freezing. Bare root
plants shall be dug only when air temperatures exceed 2 °C (35 °F.).

253.05 Transportation.  During transportation, the Contractor shall exercise
care to prevent injury and drying out of the plants. Upon arrival at the temporary
storage location or the site of the work, plants will be inspected for proper shipping
procedures as defined in Article 1081.01(d). Should the roots be dried out, large
branches be broken, balls of earth be broken or loosened, or areas of bark be torn,
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the Engineer may reject the injured tree. When a tree has been so rejected, the
Contractor shall at once remove it from the area of the work and replace it.

253.06 Temporary Storage. No plant shall remain in temporary storage over
the summer. Plants delivered to the project that are not to be planted immediately
shall be protected in the following manner:

(@) Bare Root Plants. Plants may remain on the site of the work only 24 hours
prior to being planted or placed in storage. During this 24 hour period, the
Contractor shall continue to exercise care to prevent injury and drying out
of the plants. The roots of plants to be placed in storage shall first be
puddled in a paste solution of topsoil and water. The plants shall then be
protected and kept moist by "heeling-in" the roots or by placing the plant in
a cool moist storage building. The "heeling-in" procedure shall require the
plants to be separated and the roots heeled in a suitable moist soil. If plants
are stored in a building, the roots shall be covered with a suitable moist
mulch.  Winter storage of bare rooted plants will be allowed only in
temperature and humidity controlled buildings. The Engineer shall approve
the storage methods. The duration of storage, the method of storage and
the materials used for mulch and "heeling-in" shall meet with the approval
of the Engineer.

(b) Balled and Burlapped Plants and Container Grown Plants. Plants may
remain on the site of the work only 72 hours prior to being planted or placed
in storage.

Balled and burlapped plants shall be kept moist and their solidity carefully
preserved. To prevent drying out or freezing, they shall be stored either in
a cool moist storage building or placed in a compact group with a suitable
mulch material placed around and between the balls so they are completely
covered.

Container grown plant material shall be kept moist by watering as directed
by the Engineer. To prevent freezing, they shall be stored either in a cool
moist storage building or placed in a compact group with a suitable muich
material placed around and between the containers so that they are
completely covered.

The duration of storage, method of storage and mulch material for balled
and burlap material and container grown plant material shall meet the
approval of the Engineer.

253.07 Layout of Planting. The area to be planted shall be finished to line
and grade before planting operations are begun. The Contractor shall furnish all
marking flags for locating plants and shall mark the common name of plants. The
Engineer will place the marking flags and outline each area for mass or solid planting.
Where seedlings are to be planted the planting areas shall be delineated with
selective mowing stakes. Selective mowing stakes shall be steel posts as described
in Article 1081.11 The selective mowing stakes shall be driven to a height of 900
mm (3 ft.).

253.08 Excavation of Plant Holes.  The sides of all plant holes shall be vertical
and the bottoms horizontal. On slopes, the depth of excavation will be measured at
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(@) Excavation for Trees. Holes for trees shall be dug at the location indicated
by the marking flags. The diameter and depth of the hole shall be according

to the following chart:

Planting Woody Plants

the center of the hole. The excess material excavated from the holes shall be spread
in the immediate area as directed by the Engineer. The excavated material shall not
be stockpiled on turf or in ditches. The sides of holes shall not be glazed or smooth.

MINIMUM
DIAMETER DEPTH OF
TREE SIZE OF HOLE HOLE
1.2m (4) < 2.4 m (8 ft.) (height) 750 mm (30") Ball depth
- 50 mm (2")
24 m (8ft) < 3.6 m (12 (height) 900 mm (36") "
25 mm (1") < 50 mm (2") (diameter) 900 mm (36") "
50 mm (2") < 75 mm (3") (diameter) 1.2 m (48" "
75 mm (3") < 100 mm (4") (diameter) 1.5m (60") "
100 mm (4") < 125 mm (5") (diameter) | 1.8 m (72") "
125 mm (5") or larger (diameter) Ball diameter +
900 mm (36") "

(b) Excavation for Shrubs, Vines, and Seedlings. Holes for shrubs, vines, and

seedlings shall be dug within the marked outline of the planting bed. The
spacing of planting will be designated on the plans. Spacing shall be
measured from center-to-center and alternate rows shall be staggered.

Prior to digging shrub and vine holes, existing vegetation on the area shall
be mowed or treated with a non-selective, post emergent non-residual
herbicide approved by the Engineer. The area shall then be tilled to a
minimum depth of 50 mm (2 inches) until free of debris, gullies, clods,
weeds, stones, and roots.

Holes for shrubs shall be dug to a minimum diameter and depth of
450 mm (18 inches). Holes for vines shall be dug to a minimum diameter
and depth of 200 mm (8 inches).

Immediately prior to planting seedlings, the existing grass and weed growth
within the planting area shall be cut to a maximum height of 50 mm (2
inches). On slopes flatter than 1:3(V:H), the soil adjacent to the plant row
parallel to the contour shall be prepared by cultivating or scalping to remove
all grass and weed growth, in a continuous strip not less than 450 mm (18
inches) wide. The seedlings shall be planted in the center of this strip.

Holes for seedlings shall be made large enough to accommodate the root
system with a spade, planting bar or an approved mechanical tree planting
machine.
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Individual holes for container grown plants shall be excavated to the same
dimensions for comparable size balled and burlapped material.

253.09 Pruning. All pruning shall be performed by a professional arborist.
Pruning shall be done in the presence of the Engineer and in such a manner as to
preserve the natural growth habit of each plant. All pruning shall be done in
conformance with National Arborists Association Pruning Standards for Shade Trees
Class 1 - Fine Pruning.

The ends of all broken and damaged roots of 6 mm (1/4 inch) or larger shall be
pruned with a clean cut, removing only the injured portion. All broken branches, stubs
and improper cuts of former pruning shall be removed.

(@) Deciduous Trees. Pruning shall consist of thinning the twigs or branches
as dictated by the habit of growth of the various types of the trees to be
pruned, and as directed by the Engineer. The leader and terminal buds
shall not be cut unless directed by the Engineer.

(b) Deciduous Shrubs. In general, shrubs shall be cut back to 1/2 of their
height. Shrubs that are slow growing or do not sucker readily shall be
pruned in the same manner as deciduous shade trees.

(c) Evergreens. Evergreens shall not be pruned except to remove broken or
dead branches.

253.10 Planting Procedures. When directed by the Engineer, the backfill shall
consist of the soil removed from the hole and topsoil as needed to match the level
of the existing grade. If the existing soil is determined to be unsuitable, the backfill
shall consist of topsoil as approved by the Engineer. Topsoil shall be stockpiled only
at locations approved by the Engineer.

The backfill soil shall, at the time of planting, be in a loose, friable condition. At
no time shall the backfill or other topsoil used on the job be stockpiled on turf or in
ditches.

All plants shall be placed in a plumb position and set 50 mm (2 inches) higher
than the depth they grew in the nursery. Prepared backfill shall be placed around the
root system. Tamping or watering shall accompany the backfilling operation to
eliminate air pockets.

Thorough watering of trees, shrubs, and vines, with a method approved by the
Engineer, shall follow the backfilling operation. This watering shall completely
saturate the backfill and be performed during the same day of planting. After the
ground settles, as a result of the watering, additional backfill shall be placed to match
the level of the finished grade. Approved watering equipment shall be at the site of
the work and in operational condition prior to starting the planting operation.

(@) Balled and Burlapped Plants. After the plant is placed in the hole, all cords
and burlap shall be cut away from the trunk.

(b) Container Grown Plants. Prior to placing the plant in the hole, the container
shall be removed with care so as not to disturb the ball of soil that contains
the root system. During the planting operation, care shall be taken not to

@ destroy the solidity of the ball of soil. Pots of material that will decompose
in one growing season need not be removed.
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(c) Bare Root Plants. The roots shall be carefully spread in a natural position
and prepared backfill shall be worked in around the roots so each root is
individually packed to eliminate air pockets. The plant shall be gently raised
and lowered to assure contact of the roots with the soil.

(d) Seedling Plants. When seedlings are removed from storage for planting,
they shall be transported to the planting site in containers of water and the
roots shall be continuously immersed until planted. Any unplanted
seedlings left at the end of each day shall be removed from the water, the
roots wrapped in moist materials and the seedlings placed in storage.

(1) If holes are prepared according to Article 253.08, the roots shall be
placed in the center of the hole and the backfill shall be compacted
around the roots to eliminate air pockets. The backfill shall be
saturated with water after the plant is placed.

(2) If an approved tree planting machine or a hand method that utilizes a
@ planting bar or spade is used, no backfill will be required.

253.11 Mulch Cover. Within 30 days after planting, weed barrier fabric shall
be placed around all plants and covered with mulch in the entire mulched bed or

@ saucer area specified.

The fabric shall be cut as needed and fitted around the plant material. Wire
staples, meeting the approval of the Engineer and driven at a 90 degree angle to the
plane of the sail, shall be installed to hold the fabric in place. A minimum of one staple
per square meter (square yard) is required. Strips of fabric shall overlap 150 mm (6
inches) at the seams. After placing the weed barrier fabric, the top surface. of the
fabric shall be clear of any topsoil and mulch shall be placed in such a way as to
completely cover the weed barrier to a depth of 100 mm (4 inches).

253.12 Wrapping. Within 7 days after planting, a double layer of commercial
screen wire mesh shall be wrapped around the trunk of all deciduous trees. All other
plants planted individually shall be similarly wrapped when directed by the Engineer.
The screen wire shall be secured to itself with staples or single wire strand tied to the
mesh. The lower edge of the screen wire shall be in continuous contact with the
ground and shall extend up to the lowest major branch.

253.13 Bracing. All deciduous and evergreen trees over 2.5 m (8 ft.) in height
shall require three 2.5 m (8 ft.) long steel posts so placed that they are equidistant
from each other and adjacent to the outside of the ball. The posts shall be driven
vertically to a depth of 450 mm (18 inches) below the bottom of the hole. The anchor
plate shall be aligned perpendicular to a line between the tree and the post. The tree
shall be firmly attached to each post with a double guy of 2.03 mm (14-gage) steel
wire. The portion of the wire in contact with the tree shall be encased in a hose of
a type and length approved by the Engineer.

During the life of the contract, if trees blow down, or are otherwise injured
because of improper bracing, the Engineer may reject such injured trees, and the
rejected trees shall be replaced by the Contractor at his/her own expense.

253.14 Period of Establishment. Partial inspections of planting work as
specified in Article 105.13, will not be made unless the planting work is unavoidably
detained due to uncompleted highway construction that must precede the planting
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operation. Inspection for the successful completion of the period of establishment
will be made during the month of September each year. To qualify for inspection, the
Contractor must receive written certification from the Engineer stating that all specified
plant material was in place and in a live healthy condition on or before June 1 of the
year of inspection. To be acceptable, the plant must be in a live healthy condition,
representative of its species. No portion of this work will be inspected until all items
of work are completed.

This delay in inspection and acceptance of plant material shall not delay
acceptance of the entire project and final payment due if the Contractor provides the
Department with a surety bond in the full amount of all plant material items listed in
the contract. The bond shall be executed prior to acceptance and final payment of the
non-plant material items and shall be in full force and effect until final inspection and
acceptance of the plant material.

The Department will assume the responsibility for all plant material found to be
satisfactory at the time of inspection for successful completion of the period of
establishment. Plants that do not meet the requirements for acceptance shall be
replaced by the Contractor at his/her own expense following the date of inspection
and prior to November 30. Items specified for spring planting only shall be planted
prior to the following April 30. Changes in the above dates will be allowed by the
Engineer only if extreme weather conditions or other mitigating circumstances so
dictate. When replacements are completed, the Contractor shall weed and thoroughly
clean up the entire job to the satisfaction of the Engineer. Cleanup shall include
pruning dead branches off the accepted plant material, spraying insect infected
plants, removing staking and screening material, weeding, restoring mulch, removing
work-related debris and generally cleaning up the work site. When clean up
operations have been completed, inspection will be made for replacement items only.
All replacement items shall meet and be planted according to the original job
specifications. Replacement plantings need not undergo a period of establishment
to be accepted. However, replacement plants must be properly installed and in a live
healthy condition at the time of inspection. Should replacements include both spring
and fall items, the Contractor may elect to plant all replacements in the spring, prior
to May 15.

The Contractor shall remove immediately from the site of the work any dead plant
material. During spring or fall planting, the Contractor will not be permitted to
terminate the operation until all plant material is in a live, healthy condition. All plant
material which dies within 15 days after being planted shall be replaced at that time
and shall be considered as part of the original planting and be subject to the
requirements of the period of establishment.

253.15 Plant Care. During the period of establishment, the Contractor shall
properly care for all plants including weeding, watering, adjusting of braces, repair of
water saucers or other work which is necessary to maintain the health and satisfactory
appearance of the plantings. All requirements for proper care during the period of
establishment shall be considered as included in the cost of the contract and shall
be performed within 5 days following notification by the Engineer.

(@) During the period of establishment, additional watering shall be performed
at least once within every 30 days during the months of May through
December. The Engineer may direct the Contractor to adjust the watering
rate and frequency depending upon weather conditions.

115



Art. 253.15 Planting Woody Plants

The water shall be applied to individual plants in such a manner that the
plant hole shall be saturated without allowing the water to overflow beyond
the earthen saucer. Watering of plants in beds shall be applied in such a
manner that all plant holes are uniformly saturated without allowing the
water to flow beyond the periphery of the bed. The plants to be watered
and the method of application will be approved by the Engineer. The
Contractor will not be relieved in any way from the responsibility for
unsatisfactory plants due to the amount of watering.

(b) During the period of establishment, weeds and grass growth shall be
removed from within the earthen saucer of individual trees and from the
area within the mulched plant beds. This weeding shall be performed twice
during each of the months of May through September. The Contractor will
not be relieved in any way from the responsibility for unsatisfactory plants
due to the extent of weeding.

The weeding may be performed in any manner approved by the Engineer
provided the weed and grass growth, including their roots and stems, are
removed from the area specified. Mulch disturbed by the weeding
operation shall be replaced to its original condition. All debris which results
from this operation must be removed from the right of way at the end of
each day.

253.16 Method of Measurement. Trees, shrubs, and vines will be measured
for payment in place as individual plants. Seedlings will be measured for payment in
units of 1000 plants in place. Only acceptable plants will be measured for payment.

253.17 Basis of Payment. This work will be paid for at the contract unit price
each for several kinds and sizes of TREES, SHRUBS, and VINES, and per unit for
SEEDLINGS.

SECTION 254. PLANTING PERENNIAL PLANTS

254.01 Description.  This work shall consist of furnishing, transporting, and
planting perennial plants.

254.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(&) Bulbs and Tubers 1081.02
(b) Herbaceous Plants 1081.02
(C) MulCh Material ........ccoevieiiiiiiie e 1081.06(b)

254.03 Types and Mixtures.
(@) Bulbs. Bulbs shall be of the color and variety specified.

(b) Ornamental Herbacious Plants. Ornamental herbacious plants shall be of
the color and variety specified. Bare root plants may be used if installed in
the spring prior to the normal budding time of the plant. Potted plants shall
be used when specified on the plans or directed by the Engineer.
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Prairie Type Plants. When specified, prairie type plants shall be installed
according to the varieties shown on the plans. When no varieties are
specified, the following mixture shall be used:

Prairie Type. A random mixture consisting of no more than 20% of any one
of the species.

Aster laevis - Smooth Aster

Baptisia leucantha - White Wild Indigo
Echinacea pallida - Pale Purple Coneflower
Eryngium yuccifolium - Rattlesnake Master
Liatris pyscostachya - Gayfeather

Monarda fistulosa - Wild Bergamont
Ratibida pinnata - Yellow Coneflower
Rudbeckia hirta - Black-eyed Susan
Silphium terebinthinaceum - Prairie Dock
Tradescantia ohiensis - Spiderwort

Wetland Type Plants. When specified, wetland emergent plants or sedge
meadow plants shall be installed according to the varieties shown on the
plans. When no varieties are specified, the following mixtures shall be
used:

Wetland Emergent Type. An equal number of each of the following species:

0 to 150 mm (0 to 6 Inch) Water Depth Plants

Acorus calamus - Sweet Flag

Iris virginica shrevei - Blue Flag Iris

Polygonum coccineum - Marsh Smartweed
Sagittaria latifolia - Arrowhead

Sparganium eurycarpum - Large Fruited Burreed

150 to 300 mm (6 to 12 Inch) Water Depth Plants

Nuphar advena - Yellow (Spatterdock) Water-lily
Nymphaea tuberosa - White (Tuberous) Water-lily
Pontederia cordata - Pickerelweed

Sagittarium rigida - Sessile-fruited Arrowhead
Scirpus acutus - Hardstem Bulrush

Sedge Meadow Type. A random mixture consisting of no more than
20% of any one of the species.

Calamagrostis canadensis - Blue Joint Grass
Carex lacustris - Lake Bank Sedge

Carex hystricina - Bottle Brush Sedge

Carex stricta - Tussock Sedge

Juncus tenuis - Path Rush

Scirpus fluviatilis - River Bulrush

Spartina pectinata - Prairie Cord Grass

Woodland Type Plants. When specified, woodland plants shall be planted
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according to the varieties shown on the plans. When no varieties are
specified, the following mixture shall be used:

Woodland Type. A random mixture consisting of no more than 20% of any
one of the species.

Aquilegia canadensis - Columbine
Arisaema triphyllum - Jack-In-The-Pulpit
Delphinium tricorne - Wild Larkspur
Dicentra cucullaria - Dutchman's Breeches
Dodecatheon meadia - Shooting Stars
Geranium maculatum - Wild Geranium
Hydrophyllum virginianum - Virginia Waterleaf
Mertensia virginica - Bluebells

Phlox divaricata - Blue Phlox

Polemonium reptans - Jacob's Ladder
Sangiunaria canadensis - Bloodroot
Smilacina racemosa - False Solomon's Seal
Tradescantia ohiensis - Spiderwort

Uvularia grandflora - Yellow Bellwort

254.04 Planting Time. Planting times for the various types of perennial plants
shall be as follows:

(@) Bulbs. Bulbs shall be planted between October 15 and November 15.

(b) Ornamental Herbacious Plants, Prairie Type Plants, Wetland Emergent
Type Plants, and Sedge Meadow Type Plants shall be planted between
May 1 and June 15 or between August 15 and September 15.

(c) Woodland Type Plants shall be planted between April 1 and May 15.

254.05 Transporting and Storing Plants. The Engineer will inspect the plants
and bulbs at the work site at the beginning of each planting day and reject any
material that is not properly packaged (including clear labeling by species) or that is
not in a firm, moist, or viable condition. Any plants remaining at the end of the day
shall be removed from the work site and properly stored by the Contractor.

Before planting, sufficient water shall be added to potted plants to insure that the
soil around the roots is not dry and crumbly when the plants are removed from the
pots.

254.06 Layout of Planting. When plants are specified to be planted in
prepared soil planting beds, the planting bed shall be approved by the Engineer prior
to planting. If no prepared soil planting bed is specified, the plants shall be planted
in areas that have existing cover or have been seeded and mulched or sodded.
Where perennial plants, except bulbs, shall be planted, the planting beds shall be
delineated with selective mowing stakes. Selective mowing stakes shall be steel
posts as described in Article 1081.11. The selective mowing stakes shall be driven
into the ground to a height of 1 m (3 1/2 ft.) above the ground at locations shown
on the plans and as directed by the Engineer.

254.07 Planting Procedures. The spacing of the plants shall be as shown on
the plans or as directed by the Engineer, to uniformly fill the planting beds.
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Individual plants within the beds shall be planted as follows:

(@) Bulbs. Bulbs shall be planted to a depth of 150 mm (6 inches) in turf areas
or prepared beds.

(b) Ornamental Herbacious Plants, Prairie Type Plants, Sedge Meadow Type
Plants and Woodland Type Plants. When planted in prepared soil planting
beds, these plants shall be planted by a hand method approved by the
Engineer.

When planted in existing turf, the planting area shall be mowed to a
maximum height of 50 mm (2 inches).

In existing cover or seeded and mulched or sodded planting areas, a
300-mm (12-inch) diameter planting area for individual plants shall be
prepared. The existing cover or seed and mulch shall be cut and removed
from the 300-mm (12-inch) diameter planting area and the soil within the
planting area loosened to a depth of 150 mm (6 inches). The plants shall
be planted within the planting area and immediately watered with at least
5L (1 gal.) of water per plant.

254.08 Mulching. Within 24 hours, the plants shall be mulched with 50 mm
(2 inches) of a fine grade mulch meeting the approval of the Engineer. Care shall
be taken to place the mulch in a way that does not smother the plants. When plants
are planted in prepared soil planting beds, the entire bed shall be mulched. Bulbs
planted in existing turf need not be mulched.

254.09 Period of Establishment.
(@) No period of establishment will be required for bulbs.

(b) Perennial plants must undergo a 30-day period of establishment. Additional
waterings shall be performed at least once within every 7 days for 4 weeks
following installation. Water shall be applied at the rate of 9 L/m2 (2 gals.
per sq. yd.). Should excess moisture prevail, the Engineer may delete any
or all of the additional watering cycles. In severe weather, the Engineer
may require additional waterings.

Watering of plants in beds shall be applied in such a manner that all plant
holes are uniformly saturated without allowing the water to flow beyond the
periphery of the bed.

At the end of the period of establishment, the Contractor will be permitted
to replace any unacceptable plants.

254.10 Method of Measurement.  This work will be measured for payment in
units of 100 perennial plants of the type specified. Measurement for payment of this
work will not be performed until at the end of the 30-day establishment period for the
replacement planting. Only plants that are in place and alive at the time of
measurement will be measured for payment except that if fewer than 25% of the
plants are acceptable, a quantity equal to 25% of the number of units of plants
originally planted will be considered measured for payment.

Selective mowing stakes will be measured as each in place.
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254.11 Basis of Payment. This work will be paid for at the contract unit price
per unit for PERENNIAL PLANTS, of the type specified, which price shall include all
materials, equipment and labor necessary to complete the work except Selective
Mowing Stakes.

Selective mowing stakes will be paid for at the contract unit price each for
SELECTIVE MOWING STAKES.

120



EROSION CONTROL

280.01 Description. This work shall consist of constructing temporary erosion
control systems as shown on the plans, or as directed by the Engineer during the life
of the contract, to control erosion and sediment damage to the roadway, adjacent
properties and water resources through the use of basins, ditch checks, temporary
ditches, mulch barriers, mulches, grasses, silt filter fences, and other erosion control
devices or methods.

SECTION 280. TEMPORARY EROSION CONTROL

Any temporary erosion control systems ordered by the Engineer shall be
coordinated with the permanent erosion control features specified elsewhere in the
contract to the extent practical to assure economical, effective and continuous erosion
control throughout the construction and post construction period.

280.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
() Bale StAKES ....uviiieeiiiiiiie e 1081.13(a)
(b) Fence Stakes 1081.13(b)
(C) Hay Or Straw Bales .........cccveiiiiiiiiieeiieee e 1081.13(c)
(d) FENCE e s 1081.13(d)
(e) Aggregate ................ 1081.13(e)
() Silt FIlter FENCE ..o 1080.02
(g9) Temporary Mulch Material ...........ccccoviiiiiiiiiiee e 1081.06
() Temporary Grass SEEA ........ccccoiieiiiiiiiiiiiieiiee e 1081.04

@ CONSTRUCTION REQUIREMENTS

280.03 General. The Contractor and the Department shall schedule and
conduct a jobsite inspection to review and designate the locations and types of
erosion control protection to be placed. An Erosion Control Plan shall be prepared
cooperatively from this inspection in a form approved by the Engineer. The inspection
shall be scheduled at the preconstruction conference. The inspection shall be carried
out and the Erosion Control Plan prepared prior to beginning any work which will
disturb existing drainage or require erosion control.

Erosion control measures as indicated in the Erosion Control Plan, or as directed
by the Engineer shall be installed on the project site prior to beginning any
construction activities which will potentially create erodible conditions. Erosion control
devices shall be in place and approved by the Engineer as to proper placement and
installation prior to beginning other work. Erosion control protection for Contractor
borrow pits, equipment storage sites, plant sites, haul roads, and other sites shall be
installed by the Contractor and approved by the Engineer prior to beginning
construction activities at each site.

The Engineer has the authority to limit the surface area of erodible earth material
exposed by clearing and grubbing, excavation, borrow and embankment operations,
and to direct the Contractor to provide immediate permanent or temporary erosion
control measures. The Contractor shall incorporate all permanent erosion control
features into the project at the earliest practicable time to minimize the need for
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temporary controls. Cut slopes shall be permanently seeded and mulched as the
excavation proceeds to the extent considered desirable and practical. Seeding done
outside the specified seeding dates shall be approved by the Engineer in writing.

In case of repeated failure on the part of the Contractor to take steps prescribed
by the Engineer to control erosion, the Engineer reserves the right to employ outside
assistance or to use his/her own forces to provide the necessary corrective measures.
Such incurred direct costs plus project engineering costs will be charged to the
Contractor and deducted from any compensation due, or which may become due the
Contractor under the contract.

280.04 Temporary Erosion Control Systems. This work may be constructed
of hay or straw bales, silt filter fence, mulch barrier, aggregate barriers, excavation,
seeding, mulch or of other appropriate methods and materials, separately or in
combination, as approved, by the Engineer.

(@) Temporary Ditch Checks. This system consists of the construction of
temporary ditch checks to prevent siltation, erosion or scour of various
ditches and drainageways. The ditch checks shall be constructed of
sufficient length and height to prevent over topping or washing out.

Aggregate ditch checks shall be constructed by depositing the material and
shaping it in a manner approved by the Engineer. If the ditch check is
within the clear zone and the road is open to traffic, the traffic approach
slope of the aggregate shall be graded to a 1:4(V:H) slope.

Hay or straw bales shall be installed in a backfilled trench 75 mm
(3 inches) deep. Where more than 1 row is used, the bales shall be
staggered to cover joints. Where bales are to be staked, a minimum of 2
stakes per bale shall be used.

(b) Perimeter Erosion Barrier. This system consists of a continuous barrier
adjacent to an area of construction to intercept water borne silt and prevent
it from leaving the area of construction. The barrier shall be of sufficient
length and height to capture all construction runoff.

When silt filter fence is used for this purpose, the silt filter fence shall be

supported on posts at least 2 m (6 ft.) in length and spaced on 1.5-m (5-ft.)

centers. The fabric shall be installed in a backfilled trench 150 mm

(6 inches) deep and securely attached to the posts by any method
@ approved by the Engineer.

(c) Inlet and Pipe Protection. This system consists of placement of protection
surrounding inlets, pipe inlets and outlets and in similar locations as
required to intercept water borne silt and prevent it from entering the
drainage system.

(d) Sedimentation Basins. This system consists of excavating and maintaining
temporary basins at pipe inlets or outfalls, in ditches and in drainageways
to capture water borne silt and prevent it from exiting the construction area.
The outfall of these basins is usually protected by perimeter erosion barrier
to capture remaining silt.

(e) Temporary Ditches. This system consists of constructing temporary ditches
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to intercept water borne silt and runoff at locations designated on the plans
or directed by the Engineer.

(f) Temporary Seeding and Mulch. This system consists of installing a
temporary grass cover and/or mulch cover over designated areas of the
right of way to prevent sheet erosion of areas that are to be altered during
a later construction phase. The seeding shall conform to the requirements
of Section 250 for Seeding, Class 7, and may be done with a hand seeder
or other approved methods and covered with a drag or harrow. The
temporary mulch cover shall conform to the requirements of Section 251 for
Mulch, Method 1 or Mulch, Method 2. The method to be used will be as
designated in the contract.

280.05 Maintenance. The temporary erosion control systems installed by the
Contractor shall be properly maintained as directed by the Engineer to control siltation
at all times during the life of the contract. This work shall include repair of the various
systems, removal of trapped sediment and cleaning of any silt filter fabric.
Accumulated silt in sediment basins shall be removed at any time the basin becomes
75 percent filled. Any additional materials and work required by the Engineer will be
measured and paid for as specified. If the Contractor fails to maintain the temporary
erosion control systems as directed by the Engineer, the Engineer may at the
expiration of a period of 48 hours, after having given the Contractor written notice,
proceed to maintain the systems as deemed necessary, and the cost thereof will be
deducted from any compensation due, or which may become due the Contractor
under this contract.

280.06 Method of Measurement. In the event that temporary erosion and
pollution control measures are ordered by the Engineer due to the Contractor's
negligence, carelessness, or failure to install permanent controls, the work shall be
performed by the Contractor at his/her own expense. Temporary erosion and
pollution control work ordered by the Engineer, which is not attributed to the
Contractor's negligence, carelessness or failure to install permanent controls, will be
measured for payment according to the following:

(@) Excavation for Sediment Basins and Temporary Ditches. The volume of
excavation for sediment basins and temporary ditches will be measured for
payment in place and the volume computed in cubic meters (cubic yards).

(b) Temporary Ditch Checks. Temporary ditch checks will be measured for
payment as individual items and the unit of measurement will be each.

(c) Perimeter Erosion Barrier. Perimeter erosion barrier will be measured for
payment in meters (feet) in place.

(d) Inlet and Pipe Protection. Inlet and pipe protection will be measured for
payment as individual items and the unit of measurement will be each.

(e) Temporary Seeding. Temporary seeding will be measured for payment in
hectares (acres) of surface area seeded as specified in Article 250.08.

() Temporary Mulch. Temporary mulch will be measured for payment in
metric tons (tons) of surface area mulched.
(

g) Fence. Fence installed in the construction of hay or straw ditch checks or
other barriers will be measured for payment in meters (feet) of fence in
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(h)

Temporary Erosion Control

place. Existing right-of-way fence left in place and incorporated in these
systems will not be measured for payment.

Aggregate. Aggregate used to control erosion will be measured for
payment by weight in metric tons (tons). The aggregate shall be weighed
on platform scales meeting the approval of the Engineer.

280.07 Basis of Payment. Temporary erosion control systems ordered by the
Engineer, the need for which is not attributed to the Contractor's negligence,
carelessness or failure to install permanent controls, will be paid for according to the

following:

@

(b)
(©)
(d)
(e)

|'(f)

©)

(h)

@)

Excavation for Sediment Basins and Temporary Ditches. Excavation for the
construction of sediment basins and temporary ditches will be paid for all
the contract unit price per cubic meter (cubic yard) for EARTH
EXCAVATION FOR EROSION CONTROL.

Temporary Ditch Checks. Temporary ditch checks will be paid for at the
contract unit price each for TEMPORARY DITCH CHECKS, regardless of
the types of material or configurations used.

Perimeter Erosion Barrier. Perimeter erosion barrier will be paid for at the
contract unit price per meter (foot) for PERIMETER EROSION BARRIER,
regardless of the type used.

Inlet and Pipe Protection. Inlet and pipe protection will be paid for at the
contract unit price each for INLET AND PIPE PROTECTION, regardless
of the type or configuration used.

Temporary Seeding. Temporary seeding will be paid for at the contract unit
price per hectare (acre) for SEEDING, CLASS 7, according to Article
250.09.

Temporary Mulch. Temporary mulch for erosion control will be paid for at
the contract unit price per metric ton (ton) for MULCH, METHOD 1, or
MULCH, METHOD 2, according to Article 251.06.

Fence. Fence installed in the construction of hay or straw ditch checks or
other barriers will be paid for at the contract unit price per meter (foot) for
FENCE (EROSION CONTROL). Existing right-of-way fence left in place
and incorporated in these systems will not be paid for as a separate item,
but shall be considered as included in the contract price bid for the various
temporary erosion control systems involved.

Aggregate. Aggregate used to control erosion will be paid for at the
contract unit price per metric ton (ton) for AGGREGATE (EROSION
CONTROL).

Maintenance. Maintenance of temporary erosion control systems, including
repair of the various systems, removal of entrapped sediment and cleaning
of any silt filter fabric, will be paid for according to Article 109.04. The
sediment shall be removed as directed by the Engineer during the contract
period and disposed of according to Article 202.03.

The above pay items for temporary control systems shall include all materials and
labor necessary to install, remove and dispose of the systems as shown on the plans
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or as directed by the Engineer. All salvageable temporary erosion control items shall
be removed and become the property of the Contractor at the completion of the
contract.

If the Contractor is required to install any temporary erosion control system for
which the contract does not include a bid item, such system(s) will be paid for
according to Article 109.04.

SECTION 281. RIPRAP
281.01 Description.  This item shall consist of furnishing, transporting and
placing a protective course of stone, broken concrete or precast concrete blocks laid

as riprap for erosion protection, sediment control or rockfill on slopes or in channels.

281.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(a) Stone for Erosion Protection, Sediment Control and Rockfill .......... 1005.01
(b) Concrete Blocks and Broken Concrete for Riprap 1005.02
() Filter Fabric Material ...........cocvveiiieeiiiii e 1080.03

CONSTRUCTION REQUIREMENTS

281.03 Foundation Preparation.  The bed for the riprap shall be trimmed and
shaped to allow the finished surface to conform to the lines specified. At the toe of
the slope, the riprap shall commence on a continuation of the slope after excavation
to accommodate the full depth of fabric, bedding layer, and riprap specified.

281.04 Placing. After the Engineer has approved the foundation preparation,
a layer of filter fabric shall be installed. Installation of the filter fabric will be required
under stone riprap gradations 4, 5, 6, and 7 for all uses, and under concrete block,
broken concrete, and stone or broken concrete dumped riprap when used for erosion
protection. The fabric shall be installed according to the plans and as specified in
Section 282. A bedding layer will be required for stone riprap gradations 4, 5, 6, and
7, and for concrete block, broken concrete, and stone or broken concrete dumped
riprap when used for erosion protection. No bedding layer will be required for
concrete block riprap, broken concrete riprap or for stone or broken concrete dumped
riprap when used for sediment control or rockfill.

(@) Stone Riprap. Gradation 1 shall be used as the bedding material for
Gradations 4 and 5. Gradation 2 shall be used as the bedding material for
' Gradations 6 and 7. Bedding material shall be spread uniformly on the filter
fabric in a satisfactory manner to the neat lines specified. Placing of
material by methods which will tend to segregate particle sizes within the
bedding will not be permitted. Any damage to the surface of the bedding
base or the filter fabric during placing of the bedding shall be repaired
before proceeding with the work. Compaction of the bedding layers will not
be required but it shall be finished to present a reasonably even surface free
from mounds, windrows, or depressions. The thickness of the stone riprap
layer shall be according to the following table:
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(b)

(©)

(d)

Riprap
Gradation Min. Thickness Bedding Thickness

1&2 150 mm (6 inches) -
3 200 mm (8 inches) -
4 400 mm (16 inches) 150 mm (6 inches)
5 550 mm (22 inches) 200 mm (8 inches)
6 650 mm (26 inches) 250 mm (10 inches)
7 750 mm (30 inches) 300 mm (12 inches)

Stone shall be placed on the bedding layer in such manner as to produce
a reasonably well-graded mass of rock with the minimum practicable
percentage of voids providing maximum interlocking of stones and shall be
constructed to the lines and grades shown.

The riprap shall not be placed or dropped from a height of more than
300 mm (1 ft.). The stone riprap shall be placed to its full course thickness
in one operation and in such a manner as to avoid displacing the bedding
material. Placing of material shall begin at the lower elevations, progressing
up the slope and, from the center outward, unless otherwise determined
by the Engineer. The larger stones shall be well distributed and the entire
mass of stones in their final position shall be roughly graded to conform to
the gradation specified. There shall be no abrupt changes in the riprap
surface. All tapers between minimum thickness and any high points shall
be at a uniform rate. The finished riprap shall be free from objectionable
pockets of small stones and clusters of larger stones. Placing riprap in
layers will not be permitted. Placing riprap by dumping into chutes or by
similar methods likely to cause segregation of the various sizes will not be
permitted. The desired distribution of the various sizes of stones throughout
the mass shall be obtained by selective loading of the material at the quarry
or other source, by controlled dumping of successive loads during final
placing, or by other methods of placement which will produce the specified
results. Rearranging of individual stones by mechanical equipment or by
hand will be required to the extent necessary to obtain a reasonably
well-graded distribution of stone sizes as specified above.

Concrete Block Riprap. Bedding placement, when required, shall be as
described for stone riprap in (a). Concrete blocks shall be laid with the
joints perpendicular to the slope. The individual blocks in each horizontal
course shall be placed when possible so that they will break joints with the
blocks in the course below. For noninterlocking blocks, each tenth course
shall be embedded into the slope with the long dimension of the blocks
perpendicular to the slope.

Broken Concrete Riprap. Bedding placement, when required, shall be as
described for stone riprap in (a). The individual pieces of broken concrete
shall be placed by hand, flat upon the slope. The pieces shall be laid with
close joints, the larger pieces being placed in the lower courses. Any open
joints shall be filled with spalls thoroughly rammed into place. The finished
surface of the riprap shall present an even, close surface, true to the lines,
grades and sections given.

Stone or Broken Concrete Dumped Riprap. Bedding placement, when
required, shall be as described for stone riprap in (a). The dumped riprap
shall be a minimum of 300 mm (12 inches) thick. Placement shall begin
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at the lower elevations and progress up the slope. Dumped riprap of stone
or broken concrete, as specified, shall be placed on slopes or in channels
by mechanical means. End dumping of material using mechanical
equipment will be permitted provided the larger stone or pieces of broken
concrete are well-distributed and the entire mass, in final position, is roughly
graded to conform to the gradation specified. Placement by dumping into
chutes or other methods likely to cause segregation will not be permitted.

The finished riprap shall be reasonably free from objectionable pockets of
small pieces and clumps of large pieces, and the surface shall be shaped
to follow the grade of the slope or channel. Rearranging of the dumped
stone or broken concrete by mechanical equipment or by hand will be
required only to the extent necessary to remove objectionable pockets or
clumps of small or large material, and to obtain a surface reasonably true
to line and grade.

281.05 Disposal of Surplus Material. ~ Surplus or waste material resulting from
the riprap operations shall be disposed of by the Contractor, at his/her own expense,
according to Article 202.03.

281.06 Method of Measurement.  Riprap will be measured for payment in
place, and the area computed in square meters (square yards). The area for
measurement will include the upper sloped surface of the riprap and upper horizontal
surface of the toe anchor.

281.07 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) or metric ton (ton) for STONE RIPRAP or STONE
DUMPED RIPRAP of the class (stone quality and gradation) specified, CONCRETE
BLOCK RIPRAP, BROKEN CONCRETE RIPRAP, or BROKEN CONCRETE
DUMPED RIPRAP.

Filter fabric for use with riprap will be measured and paid for according to Section
282.

Excavation and aggregate bedding will not be paid for as separate items but shall
be considered as included in the contract unit price bid for the Riprap.

SECTION 282. FILTER FABRIC FOR USE WITH RIPRAP

282.01 Description. This work shall consist of furnishing all materials,
equipment and labor, and performing the required operations for the installation of
geotechnical filter fabric in conjunction with riprap on prepared subgrades or
embankment foundations.

282.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Item Article/Section
() Filter Fabric Material ..........cccceeeiiiiiiiei e 1080.03
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CONSTRUCTION REQUIREMENTS

282.03 General. The weight of the filter fabric used will depend on the
gradation of riprap specified. For riprap gradations 4 and 5, a fabric weight of
200 g/m?2 (6 oz. per sqg. yd.) shall be used. A fabric weight of 270 g/m2 (8 oz. per
sg. yd.) shall be used with riprap gradations 6 and 7. The filter fabric shall be stored
above the ground inside and away from sunlight at temperatures less than 60 °C
(140 °F.) and protected from any and all damage. The exposure of the filter fabric
to the elements between laydown and cover shall be a maximum of 14 days.

282.04 Subgrade Preparation. The depth and area of excavation for the filter
placement shall not exceed the dimensions necessary to properly place the filter
fabric. Prior to the installation of the fabric, the foundation surface shall be cleared
of debris, sharp objects and trees. Tree stumps shall be cut to the level of the
prepared ground surface. If stumps cannot be cut to the ground level, they shall be
completely removed. All wheel tracks, ruts, or surface irregularities in excess of 50
mm (2 inches) in depth shall be graded smooth or otherwise filled with soil to provide
a reasonably smooth surface. The filter fabric shall not be placed until the prepared
bed has been approved by the Engineer.

282.05 Placement. Filter fabric shall be placed in the manner and at the
locations shown on the plans or as directed by the Engineer. At the time of
installation, fabric shall be rejected if it has defects, rips, holes, flaws, deterioration,
or damage incurred during manufacture, transportation or storage.

The fabric shall be unrolled directly over the area as shown on the plans. Fabric
may be installed either by hand or mechanical methods provided the surface is not
rutted. The fabric shall be laid loosely and free of tension, stress, folds, wrinkles, or
creases. The fabric shall be turned down and buried 600 mm (2 ft.) at all exterior
limits, except where a stone filled key trench is provided below natural ground. As
the riprap proceeds up the grade, the top edge of the fabric shall be buried as a part
of the last operation. The fabric shall be placed with the long dimension parallel to
the centerline of the channel or shoreline unless otherwise directed by the Engineer.
Overlaps in the fabric should be placed so that any upstream strip of fabric will overlap
the downstream strip, and the upslope roll should overlap the downslope roll.

Fabric of insufficient width or length to fully cover the specified area shall be
lapped or sewn. The minimum laps for lap only areas are 300 mm (12 inches) and
for sewn areas are 100 mm (4 inches).

If sewn, the fabric shall be stitched at a minimum rate of 4 stitches per 25 mm
(1 inch) with high-strength polyester, polypropylene, or kevlar thread. The seam
strength shall be equal to or more than the minimum grab tensile strength of the fabric
when tested wet according to ASTM D 4632.

282.06 Securing Pins. Securing pins for anchoring filter fabric shall be
nominally 5-mm (3/16-inch) diameter steel bars, pointed at one end and fabricated
with a head to retain a steel washer having an outside diameter of not less than 40
mm (1 1/2 inches). The length of the pin shall not be less than 300 mm (12
inches). Securing pins shall be inserted through both strips of overlapped cloth at
not greater than the following intervals along a line through the midpoint of the
overlap.
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Slope Pin Spacing
Steeper than 1:3(V:H) 600 mm (2 ft.)
1:3(V:H) to 1:4(V:H) 900 mm (3 ft.)

Flatter than 1:4(V:H) 15m (5 ft)

Each securing pin shall be pushed through the fabric until the washer bears
against the fabric and secures it firmly to the foundation. Additional pins regardless
of location shall be installed as necessary to prevent any slippage of the filter fabric.
If the Engineer determines that the proper lap is not being maintained by the use of
pins, then sewing will be required at no extra cost to the Department.

282.07 Protection. The fabric shall be protected at all times during
construction from contamination by surface runoff and any fabric so contaminated
shall be removed and replaced with uncontaminated fabric. Any damage to the fabric
during its installation or during placement of riprap shall be replaced or repaired by
the Contractor at his/her own expense. If the fabric is damaged during installation,
the material around the rupture shall be removed and the damaged area covered with
a patch of fabric using an overlap of 1.2 m (4 ft.) in each direction. The patch shall
be held in position with securing pins.

282.08 Method of Measurement.  Filter fabric will be measured for payment
in place and the area computed in square meters (square yards). The buried edges
of the fabric will not be measured for payment and the overlap joints and seams will
be measured as a single layer of material.

282.09 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for FILTER FABRIC FOR USE WITH RIPRAP, which
price shall include preparation of the subgrade beneath the fabric, and all materials
and labor necessary for proper installation of the fabric.

SECTION 283. FLEXIBLE DITCH LINING

283.01 Description. This work shall consist of furnishing and installing
permanent flexible linings in roadside ditches consisting of fiber mat, or stone
aggregate.

283.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
() FIDEI MAL ...t 1081.10(e)
(b) Wire Staples ............... 1081.10(c)
(c) Wood Stakes .............. 1081.10(d)
(d) Aggregate DItCh .........ooiiiiiiiiii e 1005.01

(€) Filter FADIIC ...eeeieeieeee e 1080.03
CONSTRUCTION REQUIREMENTS

283.03 Fiber Mat. All surfaces to be protected shall be prepared according to
Sections 212 and 250. The mat shall be placed within 24 hours after seeding
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operations have been completed on the areas specified. Prior to placing the mat, the
areas to be covered shall be relatively free of all rocks or clods over 40 mm (1 1/2
inches) in diameter and all sticks or other foreign material which would prevent the
close contact of the mat with the seed bed. If, as a result of a rain, the prepared seed
bed becomes crusted or eroded, or if eroded places, ruts or depressions exist for any
reason, the Contractor will be required to rework the soil until it is smooth and to
reseed such areas that are reworked. After the area has been properly shaped,
fertilized and seeded, the mat shall be laid out flat, evenly and smoothly without
stretching the material.

Fiber mat used as a ditch lining shall be applied with the lengths running parallel
to the flow of water. Where more than one width is required, a lap joint of not less
than 75 mm (3 inches) shall be used, with the upslope width on top. All lap joints,
junction slot overlaps and upslope edges shall be stapled or staked at intervals of 900
mm (3 ft.) or less.

An anchor slot shall occur at the upslope and downslope ends of the fiber mat
placement. This is accomplished by burying at least 300 mm (12 inches) of the end
of the mat vertically in a slot dug in the soil. The mat shall be secured in the anchor
slot by 300-mm (12-inch) long stakes at intervals of 1 m (3 ft.) or less prior to burying.
The soil shall be firmly tamped against the fiber mat in the slot.

Junction slots shall be used to join the ends of successive lengths. For junction
slots, the upslope end of each strip of fiber mat shall be buried at least 200 mm
(8 inches) in a slot dug in the earth. Soil shall be firmly tamped against the fiber mat
in the slot. The ends of the fiber mat shall overlap at least 300 mm (12 inches) with
the upslope section on top.

Check slots shall be constructed by placing a tight fold at least 200 mm
(8 inches) vertically into the soil. Check slots shall be spaced so that a check or
junction slot occurs within each 8 m (25 ft.).

Upslope edges of fiber mat used as ditch lining shall terminate on 150 mm
(6 inch) wide horizontal shelves running parallel to the ditch for the full length of the
ditch.

Fiber mat used as a swale lining shall be applied with the lengths running parallel
with the slope. Adjacent widths shall be overlapped a minimum of 75 mm (3
inches). All overlaps and lateral edges shall be stapled or staked at intervals of 1 m
(3 ft.) orless.

Anchor slots, junction slots and check slots shall be as provided under the ditch
lining application above.

When the swale lining terminates in a lined ditch, the fiber mat shall lap a
minimum of 150 mm (6 inches) over the ditch lining and be stapled or staked at
intervals of 1 m (3 ft.) or less.

After the fiber mat has been installed in place, a layer of dry, fine topsoil shall
be applied to fill the voids of the mat. This layer should not be any deeper than the
mat and care should be taken so as not to disturb the seed bed or mat.

283.04 Aggregate Ditch. The stone aggregate ditch shall be constructed on
a filter fabric as 1 layer of dumped stone without any bedding material.

130



Flexible Ditch Lining Art. 283.04

The filter fabric shall be constructed according to Section 282 except that the
edges along the centerline of the ditch shall be turned down and buried 150 mm (6
inches), the upstream and downstream shall be turned down and buried 300 mm (12
inches), and securing pins at overlaps shall be inserted at each edge of the ditch
bottom and at intervals of not greater than 1.5 m (5 ft.) extending up the slopes.

The aggregate layer shall be a minimum of 300 mm (12 inches) thick and placed
to the lines and grades as shown on the plans, or as directed by the Engineer. The
placement of the aggregate shall begin at the lower elevation and proceed up the
slope in such manner to construct a reasonably well graded mass of stone free from
objectionable pockets of small stones and clusters of large stones. Arranging of
stones may be required to the extent necessary either mechanically or by hand to
obtain a well graded distribution of stone sizes and grade lines. Disturbed soil
surfaces not covered with stone aggregate shall be seeded, fertilized and mulched
according to Sections 250 and 251.

283.05 Method of Measurement.  Fiber mat will be measured for payment in
place and the area computed in square meters (square yards) of actual surface area
protected.

Aggregate ditch will be measured for payment in metric tons (tons) according to
Article 311.08(b).

283.06 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for FIBER MAT and per metric ton (ton) for
AGGREGATE DITCH.

Filter fabric will be measured and paid for according to Section 282.

SECTION 284. GABIONS AND SLOPE MATTRESS

284.01 Description.  This item shall consist of furnishing, transporting and
placing a protective course of stone confined by wire baskets used as retaining walls,
slope paving, bank protection, weirs, drop structures or outfall structures.

284.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(a) Stone for Erosion Control (NOtE 1) ....c.ooevivveiiireeeniiieniiee e 1005.01
(b) Gabions and SIOpe MALIrESS .......ccvveeeeeiiiiiiiee e 1006.35
(C) WIre FASIENEIS ..oooiiiiieieeeiiiieie ettt e e 1006.36
(d) Anchor Stakes ............ 1006.04, 1006.18

(e) Filter Fabric Material ..........cccooiiiiiiiiiii e 1080.03

Note 1. The stone shall meet the requirements of Quality Designation A and
shall not contain objectionable quantities of dirt, sand, clay or rock fines.
The stone shall be well graded with maximum stone dimensions ranging
between 100 mm and 200 mm (4 inches and 8 inches). No stone shall have
a minimum dimension less than 75 mm (3 inches) and the ratio of maximum
to minimum dimension shall not be greater than 2.
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CONSTRUCTION REQUIREMENTS

284.03 Fabric Gabions and Mattresses.  Baskets shall be fabricated in such
a manner that the sides, ends, lid, and diaphragms can be assembled at the
construction site into rectangular baskets of the sizes specified and shown on the
drawings. Baskets furnished by the manufacturer shall be of uniform size. Baskets
shall be of single unit construction, i.e., the base, lid, ends, and sides shall be either
woven into a single unit or one edge of these members connected to the base section
of the basket in such a manner that strength and flexibility at the point of connection
is at least equal to that of the mesh. Where the length of the basket exceeds 1 1/2
its horizontal width, the basket shall be equally divided by diaphragms, of the same
mesh and gauge as the body of the baskets, into cells whose length does not exceed
the horizontal width. The basket shall be furnished with the necessary diaphragms
secured in proper position on the base in such a manner that no additional tying at
this juncture will be necessary. Baskets shall be assembled by tying or fastening all
untied edges. The tying wire shall be tightly laced around every fabric opening along
the seams in such a manner that single and double loops are alternated. If wire
fasteners are used, they shall be installed at approximately 100 mm (4 inch) to 150
mm (6 inch) intervals, but not less than one fastener for each fabric opening along the
joint.

Sufficient wire fasteners, lacing, and connecting wire to match the basket material
shall be supplied with the baskets for all fastening operations carried out in the
construction of the gabion and mattress work.

All perimeter edges of the baskets, including end panels and the diaphragms, if
any, shall be mechanically selvedged in such a way as to prevent any unravelling of
the fabric and to develop the full strength of the fabric. The wire used for the selvedge
shall have a diameter greater than that of the wire used to form the fabric.

284.04 Foundation Preparation.  The bed for the gabions or slope mattress
shall be trimmed and shaped to conform to the line and grade shown on the plans
and as directed by the Engineer.

284.05 Placing. After the Engineer has approved the foundation preparation,
a layer of filter fabric shall be installed. Installation of the filter fabric will be required
under both the gabions and the slope mattress, and behind the gabions. The filter
fabric shall shall be installed according to the plans.

The baskets shall be placed to conform with plan details. The stone material
shall be placed in close contact in the unit so that maximum fill is obtained.

Empty basket units shall be assembled individually and placed on the approved
surface to the lines and grades as shown on the drawings or as directed by the
Engineer, with the sides, ends, and diaphragms erected in such a manner to insure
the correct position of all creases and that the tops of all sides are level. All adjoining
empty gabion units shall be secured to the adjoining unit in order to obtain a
monolithic structure. Wire fasteners may be used in lieu of lacing wire for forming
individual baskets, joining empty baskets together and closing lids. Binding wire or
wire fasteners shall be used along vertical reinforced edges and top selvedges. When
baskets are stacked, the base of the top basket shall be tightly wired or fastened to
the lower basket at front and back. Lacing of adjoining basket units shall be
accomplished by continuous stitching with alternating single and double loops at
intervals of not more than 125 mm (5 inches). All lacing wire terminals shall be
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securely fastened. If wire fasteners are used, a fastener shall be provided at each
fabric opening along the joint. A minimum of 6 fasteners are required per 1 m (3 ft.)
seam, 3 fasteners are required per 450 mm (18 inches) seam and 2 fasteners per
300 mm (1 ft.) seam.

The initial line of basket units shall be placed on the prepared surface in a
direction parallel to stream flow, and partially filled to provide anchorage against
deformation and displacement during filling operations. After adjoining empty basket
units are set to line and grade and common sides with adjacent units thoroughly laced
or fastened, baskets shall be placed in tension and stretched to remove any kinks
from the fabric and to a uniform alignment. The stretching of empty basket units shall
be accomplished in such a manner as to prevent any possible unraveling.

Stone filling operations shall carefully proceed with placement by hand or
machine so as not to damage the wire coating, to assure a minimum of voids between
the stones, and the maintenance of alignment throughout the filling process. Undue
deformation and bulging of the fabric shall be corrected prior to further stone filling.
To avoid localized deformation, the basket units in any row are to be filled in stages
consisting of maximum 300 mm (12 inch) courses. Baskets 450 mm (18 inches) tall
or more shall use connecting wires in each internal compartment after each 225 mm
(9 inch) or 300 mm (12 inch) layer except when the lid is closed over the last layer.
For baskets 450 mm (18 inches) tall, the connecting wires shall be installed between
the 225 m (9 inch) layers of stone. The 1 m (3 ft.) tall baskets shall have connecting
wires installed between each 300 mm (12 inch) layer of stone. These wires shall
connect the front face to the back face. All connecting wires shall be looped around
2 fabric openings and the ends of the wires securely twisted to prevent loosening.
For end units, 2 additional connecting wires shall be placed at each level
perpendicular to the normally required connecting wires.

At no time shall any cell be filled to a depth exceeding 300 mm (12 inches) more
than the adjoining cell. The maximum height from which the stone may be dropped
into the basket units shall be 1 m (3 ft.).

Along all exposed faces, the outer layer of stone shall be carefully placed and
arranged by hand to insure a neat and compact appearance. The last layer of stone
shall be leveled with the top of the gabion to allow for the proper closing of the lid and
to provide an even surface that is uniform in appearance. Lids shall be stretched tight
over the stone fill using only an approved lid closing tool, until the lid meets the
perimeter edges of the front and end panels. Using crowbars or other single point
leverage bars for lid closing shall be prohibited. The lid shall then be tightly tied with
lacing wire along all edges, ends, and internal cell diaphragms by continuous stitching
with alternating single and double loops at intervals not more than 125 mm (5
inches). Wire fasteners may be used in lieu of lacing wire. Special attention shall
be given to see that a projections or wire ends are turned into the baskets. Where
shown on the drawings or as directed by the Engineer, or where a complete gabion
unit cannot be installed because of space limitations, the basket unit shall be cut,
folded, and wired together to suit existing site conditions. The fabric must be cleanly
cut and the surplus fabric cut our completely, or folded back and neatly wired to an
adjacent gabion face. The assembling, installation, filling, lid closing, and lacing of
the reshaped gabion units shall be carried out as specified above.

The slope mattress shall be anchored as shown on the plans. If the Contractor
elects to drill for the soil anchor stakes, care shall be taken to avoid drilling holes to
a greater depth than is necessary to place the top of the finished stake slightly above
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the top of the finished mattress.

The Contractor may assemble, partially fill and tie together mattress units on the
subgrade provided they can be placed on the slope without abrading the zinc or vinyl
coating on the wire mattress or permanently distorting the shape of the mattress in
transporting and installing the units on the slope. All prefabrication procedures shall
be subject to the approval of the Engineer.

The Contractor shall maintain the gabions or slope mattress until final acceptance
and any material displaced by any cause shall be replaced by the Contractor at
his/her own expense.

284.06 Disposal of Surplus Material. ~ Surplus or waste material resulting from
the gabion or slope mattress operations shall be disposed of by the Contractor at
his/her own expense according to Article 202.03.

284.07 Method of Measurement.  Gabions will be measured for payment in
place and the volume computed to the nearest cubic meter (cubic yard), based on the
actual lengths, widths and depths. Slope mattress will be measured for payment in
place and the area computed in square meters (square yards) based on the actual
lengths and widths over which placement is made.

284.08 Basis of Payment. This work will be paid for at the contract unit price
per cubic meter (cubic yard) for GABIONS of the type material specified or at the
contract unit price per square meter (square yard) for SLOPE MATTRESS of the type
material and thickness specified, which price shall include all labor materials and
equipment for constructing the work complete in place, except filter fabric.

Filter Fabric will be measured and paid for as provided in the plans.

SECTION 285. FABRIC FORMED CONCRETE REVETMENT MATS

285.01 Description.  This work shall consist of constructing fabric formed
concrete revetment mats as shown on the plans.

285.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(@) Portland Cement (NOE 1) ....coceeiiiiiiieeiiiiiii e 1001

(b) Fine Aggregate (NOLE 2) .......cooiiiiiiiiiiiaeiiiieie e 1003.02
(C)  WALET ettt 1002
(d) POZZOIAN ..o 1010
() Concrete AAMIXIUIES .....ccccvviiieeieiiiiee et 1021.03

(£) F@DFIC oorovoomeeeeeeeeeeeoeeeeeeeeeeoee oo eeeeeeee oo eeeeeeeee oo eeeeeeen 1080.04
Note 1. Portland cement shall be Type | or Type Il
Note 2. Aggregate grading shall be reasonably consistent and shall be well
graded from the maximum size which can be conveniently handled with

available pumping equipment.
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285.03 Equipment. Mixing and pumping equipment used in preparation and
handling of the grout shall be approved by the Engineer. All oil or other rust inhibitors
shall be removed from the mixing drums, stirring mechanisms, and other portions of
the equipment in contact with the grout before the mixers are used. The pumping
equipment shall have a variable flow rate to provide enough pressure for pumping
without breaking the fabric.

CONSTRUCTION REQUIREMENTS

285.04 General. The slopes or surfaces to be protected shall be prepared and
graded to such an extent that they are normally stable in the absence of erosive
forces. Any fill material required to restore the slopes to original condition shall be
approved by the Engineer. A fabric envelope in a mat configuration shall be
positioned over these surfaces and filled with a pumpable sand/cement grout in such
a way as to form a stable mat of suitable weight and configuration.

285.05 Proportioning and Mixing Grout. The structural grout shall consist
of a mixture of portland cement, fine aggregate and water so proportioned and mixed
as to provide a pumpable slurry. Pozzolan and grout fluidizer may be used at the
option of the Contractor. The structural grout shall have an air content of not less that
6 percent nor more than 9 percent of the volume of the grout. The mix shall obtain
a compressive strength of 17 MPa (2500 psi) at 28 days when made and tested
according to the Manual of Instructions for Concrete Proportioning Engineers. All
materials shall be accurately measured by volume or mass (weight) as they are fed
into the mixer. The quantity of water shall be such as to produce a grout having a
pumpable consistency. Time of mixing shall be not less than one minute. If agitated
continuously, the grout may be held in the mixer or agitator for a period not exceeding
2 1/2 hours in temperatures below 21 °C (70 °F.), and for a period not exceeding 2
hours at higher temperatures. If there is a lapse in a pumping operation, the grout
shall be recirculated through the pump or through the mixer drum (or agitator) and

pump.

285.06 Placement of Fabric and Grout. Prior to grout injection, the fabric
shall be positioned at its design location. Each panel shall be a continuous or
monolithic unit for its full width, including the trench portion.

Each panel shall consist of 2 or more mill-widths of open selvage construction;
the 2 upper layers shall be joined together by sewing, and the 2 bottom layers shall
be sewn together at the edges. Where adjacent panels cannot be joined in this
manner, they shall be lapped a minimum of 600 mm (2 ft.). In no case will simple
butt-joints, either sewn or unsewn, be permitted. The ends and upper limits of the
fabric mat shall be placed in a trench of suitable width as shown on the plans.

Small cuts shall be made in the fabric to allow for the insertion of the grout hose
or grout nozzle. Grout shall be introduced into the space between the layers of fabric
and shall be injected in such a way that excessive pressure on the fabric envelope
is avoided. Starting at the lowest elevation and working up the slope, the grout shall
be injected in such a way that the distance from the point of injection to the end of the
panel is not greater than 9 m (30 ft.). After grouting has been completed, the void
between the trench wall and filled fabric shall be backfilled.

Holes in the fabric left by the removal of the grout hose or inserts shall be
temporarily closed by inserting a piece of burlap or similar material. The burlap shall
be removed when the mortar is no longer fluid and the surface is firm to hand
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Article 285.05. Revise the fourth sentence to read: "The mix shall obtain a compressive strength of 17 MPa (2500 psi) at 28 days according to Article 1020.09."


Art.
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pressure. Foot traffic on the filled revetment mats shall be limited to an absolute
minimum for one hour after pumping in order to reduce indentation.

285.07 Method of Measurement. Fabric formed mats will be measured in
place and the area computed in square meters (square yards). The area for
measurement will include the upper, sloped surface of the mat. The portion of the
mat in trenches shall be considered as included in the cost of the mat and will not
be measured for payment. No allowance will be made for overlaps.

285.08 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for FABRIC FORMED CONCRETE REVETMENT
MATS.



SECTION 300. SUBGRADES, SUBBASES AND BASE COURSES

SUBGRADE

SECTION 301. SUBGRADE PREPARATION

301.01 Description. This work shall consist of preparing the completed
subgrade. It shall include shaping and final compaction of the earth for the
construction of subbase, base, and surface courses.

301.02 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(8) Tandem ROIIEI ... 1101.01
(b) Three-Wheel ROIIEI .......coo i 1101.01
(€) Tamping ROIET ......coiiiieiiie e 1101.01
(d) Pneumatic-Tired ROIET .........cvvieieiiiiiee et 1101.01

(e) Subgrade PIANEr ... 1103.08
()  Subgrade Machine ... 1103.09
(g) Heavy Subgrade Template ..........cccoviiieiiiiiiiiee e 1103.10

CONSTRUCTION REQUIREMENTS

301.03 General. If the rough grading has been included in a previous contract,
the roadbed shall be restored by removing all vegetation, filling all depressions, and
smoothing the surface. If the contract includes rough grading and surfacing, the
rough grading shall be completed as far in advance of the construction of the
surfacing as feasible. Soft and unstable material that will not compact when rolled
or tamped shall be removed and disposed of according to Article 202.03, and
replaced with material approved by the Engineer, according to Articles 205.05 and
205.06.

The entire subgrade shall be compacted to not less than 95 percent of the
standard laboratory density. Densities will be determined as provided in Article
205.06. All holes, ruts, soft places and other defects shall be corrected. In no case
shall the surface course, base course, gutter, curb, or combination curb and gutter
be placed on soft or unstable material, or over areas that are not drained in a manner
satisfactory to the Engineer. If the subgrade is dusty or muddy, operations shall be
delayed until it is in a condition satisfactory to the Engineer.

In cut sections, the Contractor responsible for the rough grading shall take the
following steps in an effort to obtain not less than 95% of the standard laboratory
density in the subgrade.

(@) Step 1. Cut plan ditches which drain the area at least to grade. This shall
be done at least two weeks prior to Step 2.

(b) Step 2. Air dry the top 200 mm (8 inches) of subgrade. This procedure
shall include at least two 200 mm (8-inch) depth processings utilizing discs
or tillers each day for 3 consecutive good drying days.

(c) Step 3. Recompact the layer processed in Step 2 to achieve not less than
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95% density, or until at least 9 passes of a roller which has demonstrated
ability to obtain the density on adjacent earthwork have been made.

When the work listed in the steps above has been accomplished and a subgrade
in compliance with the Department's "Subgrade Stability Manual® has not been
attained, the Engineer will make a determination as to whether additional drying and
recompaction will be needed to obtain the stable subgrade or whether the ground and
soil conditions warrant more extensive treatments. Extra work required after the steps
listed above to obtain a satisfactory subgrade will be paid for according to Article
109.04.

The subgrade shall be constructed so that after being compacted, it will conform
to the alignment, grade, and cross section shown on the plans, and as required by
the Engineer. Surplus excavated material resulting from grading and shaping the
subgrade shall be disposed of as directed by the Engineer. If additional material is
required, it shall be obtained from the right of way if possible and approved by the
Engineer. Placement shall be according to Articles 205.05 and 205.06.

Where rolling of the subgrade is required, any areas which are inaccessible to a
roller shall be compacted by either a mechanical or hand tamper meeting the approval
of the Engineer.

Equipment of such weight, or used in such a way as to cause a rut in the finished
subgrade of 50 mm (2 inches) or more in depth, shall be removed from the work, or
the rutting otherwise prevented.

301.04 Aggregate Base Course and Aggregate Surface Course, Type A.
The subgrade shall be compacted by rolling with the three-wheel, tandem, or
pneumatic-tired roller. The rolling shall extend at least 300 mm (12 inches) beyond
each edge of the proposed base course, unless otherwise required by the Engineer.
No base course, gutter, curb, or combination curb and gutter shall be placed until the
subgrade has been approved by the Engineer.

301.05 Aggregate Surface Course, Type B.  The subgrade will not have to
be rolled prior to placement of the aggregate surface course, Type B. No surface
course, gutter, curb, or combination curb and gutter shall be placed until the subgrade
has been approved by the Engineer.

301.06 Bituminous Concrete Base Course and Pavement (Full-Depth) and
PCC Base Course and Pavement. The work shall be extended to at least 450 mm
(18 inches) beyond each edge of the proposed base course or pavement. When a
subbase is being placed under the base course or pavement, the work shall be
extended to include the area being covered by the subbase material.

Prior to final shaping, the subgrade shall be compacted with a pneumatic-tired,
three-wheel or tandem roller. Three-wheel or tandem rollers shall weigh from 5.5
metric tons (6 tons) to 9 metric tons (10 tons) and shall weigh not less than 35 N/mm
(200 Ib./inch) nor more than 57 N/mm (325 Ib./inch) of width of the roller.

The subgrade shall be brought to true shape by means of a subgrade planer
and/or subgrade machine according to the following:

(@) Either the subgrade planer or the subgrade machine shall be used when:

(1) PCC pavement or base course is constructed on the subgrade or
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subbase using forms.
(2) Bituminous base course is constructed.
(b) The subgrade machine shall be used when:

(1) PCC pavement or base course is constructed on the subgrade or
subbase using the slip form method.

(2) Continuously reinforced pcc pavement is constructed on the subbase
or subgrade.

(3) Bituminous concrete pavement (full-depth) is constructed.

The subgrade shall be tested for crown and elevation by means of a heavy
subgrade template. High and low areas shall be brought to the correct elevation.
After the subgrade has been corrected, it shall be rechecked.

When portland cement concrete is being placed directly on the subgrade, the
subgrade shall be moist, but not muddy, at the time of placing the concrete. If
required by the Engineer, the prepared subgrade shall be saturated with water the
previous night, or not less than 6 nor more than 20 hours prior to the placing of the
concrete. If the subgrade subsequently becomes too dry, it shall be sprinkled again
ahead of placing the concrete, in such a manner as not to form mud or puddles of
water.

The Contractor shall have at all times a minimum of 1 day's production of
subgrade prepared ahead of the location at which the concrete is being placed.

The subgrade will be checked and approved by the Engineer before construction
of the subbase, base course or pavement is started on any portion of the work. The
Engineer may stop construction work at any time the subgrade is not in proper
condition for the placing of the subbase, base course or pavement, or if the required
amount has not been prepared ahead.

301.07 Guitters, Curbs, and Combination Curb and Gutter. The subgrade
shall be compacted and finished to a firm, smooth surface in a manner approved by
the Engineer.

301.08 Drainage. The subgrade shall be kept drained during the placing and
compacting of the surface, base course, or subbase. If berms of earth are deposited
along the area upon which the subbase, base, or surface course is being placed,
provision shall be made for surface drainage by cutting lateral ditches through the
berms of earth.

301.09 Maintenance. The finished subgrade shall be maintained in a smooth
and compacted condition until the subbase, base course, surface course, gutter, curb,
or combination curb and gutter is placed.

301.10 Method of Measurement.  When the contract includes both grading
and paving, subgrade preparation will not be measured for payment.

(@) Contract Quantities. The requirement for use of contract quantities shall
be according to Article 202.07(a).
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(b) Measured Quantities. When the contract includes paving on a pregraded
section, subgrade preparation will be measured for payment in units of 30
m (100 ft.) in horizontal distances along baselines. No allowance will be
made for variable width roadways.

301.11 Basis of Payment. When the contract includes grading and paving,
subgrade preparation will not be paid for separately but shall be considered as
included in the cost of to the various types of surface course, base course, subbase,
gutter, curb, or combination curb and gutter included in the contract.

When the contract includes paving on a pregraded section, subgrade preparation
will be paid for at the contract unit price per unit for SHAPING AND GRADING
ROADWAY, which price shall include the excavation for removal or placement of all
material within 50 mm (2 inches) of the grade and cross section shown on the plans
or established by the Engineer. Excavation for the removal or placement of material
outside this 50-mm (2-inch) tolerance will be paid for according to Article 109.04.

SECTION 302. LIME MODIFIED SOILS

302.01 Description.  This work shall consist of the construction of a lime
modified soil layer composed of soil, lime and water.

302.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(B) WALET et
(b) Hydrated Lime ........cccceeviveeininennns
(c) Hydrated By-Product LiMe .........ccocoeveeiiiiiiiiie e
(d) By-Product Lime for Lime Modified Soils

302.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
() ROIErs (NOE 1) ooiiiiiiiieiiiieee e 1101.01
(b) Distributor (Note 2)
(€) Rotary Speed MIXEI .....ccccviiiiiiieiiiie et 1101.06
(d) DiSK HAITOW ..ovviiiiiiiiiiiie ettt e einrae e 1101.02
(e) Subgrade PIAnNEr ... 1103.08
() Subgrade Machine ... 1103.09
(g) Heavy Subgrade Template ..........ccccoviiieiiiiiiiiee e 1103.10

' Note 1. Three-wheel rollers and tandem rollers, when used, shall weigh not
less than 5.5 metric tons (6 tons) nor more than 11 metric tons (12 tons) and
shall have a compression on the drive wheels of not less than 35 N/mm (190

Ibs. per inch) nor more than 70 N/mm (400 Ibs. per inch) width of roller.

Note 2. Distributor for spreading lime shall be cyclone, screw-type or
pressure manifold type as approved by the Engineer.
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Lime Modified Soils Art. 302.04
CONSTRUCTION REQUIREMENTS

302.04 General. Lime shall not be applied to or mixed with frozen soil. The
amount of lime modified soil constructed shall be limited to that which can be covered
with subbase, base or pavement within the same construction season, unless
otherwise permitted by the Engineer.

302.05 Proportioning.

(@) Samples. The Contractor, at his/her own expense, shall provide a minimum
of 5 kg (10 Ibs.) of lime and 45 kg (100 Ibs.) of soil proposed to be used
at least 30 days prior to the construction of the lime modified soils.

(b) Mix Design. Lime will be proportioned within a range of 2 - 6 percent of soil
(oven-dry basis). The required proportion of lime will be established by the
Engineer prior to construction, using samples of the proposed soil and lime,
and the Department's laboratory design procedure for lime modified soil.
The Engineer reserves the right to make such adjustments of lime
proportioning as are considered necessary during the progress of the work
within the range specified, without additional compensation to the
Contractor.

Source or type of lime shall not be changed during the progress of the work
without permission of the Engineer.

302.06 Spreading of Lime. The surface of the grade shall be lightly scarified
or disked prior to distribution of the lime. The lime shall then be distributed uniformly
over the surface. The Engineer may reject any procedure which does not provide
even distribution of lime.

Lime shall not be applied when wind conditions are such that blowing lime
becomes objectionable to adjacent property owners or creates a hazard to traffic on
adjacent highways.

The spreading of lime shall be limited to that amount which can be incorporated
into the soil within the same working day. In the event that rain intervenes causing
cessation of work and exposure of the lime to washing or blowing, the Engineer may
require additional lime to be spread at no cost to the Department.

302.07 Mixing. The lime, soil, and water (if necessary) shall be thoroughly
blended by rotary speed mixers or a disk harrow. The mixing shall continue until it
has been determined by the Engineer that a homogeneous layer of the required
thickness has been obtained. The loose thickness of a single lime modified layer shall
not exceed 200 mm (8 inches) if a disk harrow is used, or 350 mm (14 inches) if a
rotary speed mixer is used.

302.08 Compaction. Compaction of the mixture shall begin as soon as is
practicable after mixing. In no case shall compaction be started later than 3 days after
mixing unless approved by the Engineer. If compaction is to be delayed, the surface
of the lime modified soil shall be crown-graded and sealed by either blade dragging
or light rolling immediately after mixing.

Compaction shall be continued until the lime modified layer has a density of not
less than 95 percent of the standard dry density. The standard dry density of the lime
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treated soil shall be determined from AASHTO T 99 (Method C). The field in-place
dry density will be determined by the Engineer according to AASHTO T 191 or
AASHTO T 238 and T 239, or by other methods approved by the Engineer.

Aeration by means of further mixing, or the addition of water and further mixing,
may be required by the Engineer to achieve the required compaction.

302.09 Finishing.  The final lift of lime modification shall be constructed
approximately to the grade shown on the plans before spreading the lime. The final
lift of lime modification shall be no less than 150 mm (6 inches) thick when
compacted. When compaction of the final lift of lime modified soil is nearing
completion, the surface shall be shaped to the required lines, grades and cross
section, and compaction shall be continued until uniform and adequate density is
obtained.

For bituminous concrete base course and pavement (full-depth) and portland
cement concrete base course and pavement construction, the surface of the lime
modified soil shall be brought to true shape and correct elevation according to Article
301.06, except that well compacted earth shall not be used to fill low areas.

302.10 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Processing lime modified soils will be measured in
place and the area computed in square meters (square yards). The width
for measurement will be as shown on the plans.

Water used will be measured in units of 1000 L (1000 gals.). A weigh ticket
or meter ticket for each truck load shall be furnished to the Engineer.
Scales or meters shall be approved by the Engineer.

Lime will be measured for payment in metric tons (tons). The lime shall
be measured in trucks or freight cars. The Contractor shall furnish or
arrange for use of scales of a type approved by the Engineer. If the lime
is shipped in trucks, it shall be measured at the place of loading, at the
place of unloading, or at such other place as the Engineer may designate.
The Engineer may accept original signed freight bills in lieu of determining
the mass (weight).

Should the Contractor's method of construction require extra earth
excavation or embankment due to requiring more than one lift to construct
the lime modified soil layer as shown on the plans, this extra earth
excavation and embankment will not be measured for payment.

302.11 Basis of Payment. This work will be paid for at the contract unit price

per square meter (square yard) for PROCESSING LIME MODIFIED SOILS of the
thickness specified, per unit for WATER, and per metric ton (ton) for LIME.
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SUBBASE

SECTION 310. LIME STABILIZED SOIL MIXTURE

310.01 Description.  This work shall consist of the construction of a lime
stabilized soil mixture, composed of "reactive soil", lime and water which shall be
considered as subbase.

310.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section

(B) WALET .o 1002.01 - 1002.02

(b) Hydrated Lime (NOE 1) .....ococeeiiiiieeiiie e 1012.01

(c) Hydrated By-Product LIMe ..........ccccoviiiiiiiiiiiiiee e 1012.02
(d) Non-Hydrated By-Product Lime for Lime

Stabilized SOil MIXTUIE .......oooiiiiiiiiiiiie e 1012.04

(€) SOIl (NOE 2) ..t 1012.04

Note 1. Quick lime, meeting the requirements for calcium lime stated in
ASTM C 5, may be substituted if used in a slurry.

Note 2. The soil shall be a "reactive soil". "Reactive soils" are defined as
those soils which when mixed thoroughly with at least 3 percent lime,
compacted and cured for 48 hours at 49 °C (120 °F.) will exhibit a strength
gain of at least 345 kPa (50 psi) greater than that obtained from similarly
prepared untreated control specimens.

310.03 Equipment. Equipment shall meet the requirements of Article 302.03,
except that three-wheel rollers and tandem rollers shall weigh not less than 5.5 metric
tons (6 tons) nor more than 11 metric tons (12 tons) and shall have a compression
on the drive wheels of not less than 35 N/mm (190 Ibs. per inch) nor more than 70
N/mm (400 Ibs. per inch) width of roller.

CONSTRUCTION REQUIREMENTS

310.04 General. The lime stabilized soil mixture shall be constructed between
April 15 and September 15, and placed only when the temperature of the subgrade
measured 50 mm (2 inches) to 75 mm (3 inches) below the surface, is above 10 °C
(50 °F.), and the air temperature in the shade is above 4 °C (40 °F.). In no instance
shall lime be applied to or mixed with frozen soil. The amount of subbase course
constructed shall be limited to that which can be covered by the succeeding pavement
layer during the same construction season. If any of these conditions are not met,
the Contractor shall remove and replace the affected portion of the work at his/her
own expense.

310.05 Proportioning.  The actual proportions of lime, soil and water will be
determined according to the Department's design method (available on request) by
the Engineer before work begins, utilizing the project soil(s) and the lime intended for
use. The right is reserved by the Engineer to make such changes in proportions
during the progress of the work as becomes necessary. In no case shall proportions
or type of lime be changed during the progress of the work without written permission
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of the Engineer.

(&) Samples. The Contractor shall, at his/her own expense, submit to the
Engineer a minimum of 11 kg (25 Ibs.) of lime and 90 kg (200 Ibs.) of
subgrade soil which the Contractor proposes for use in the mixture. The
lime, when sampled, shall be placed immediately in a sealed container and
shall be kept sealed. Samples shall be delivered at least 45 days prior to
the construction of the lime stabilized soil mixture. The samples, as
submitted, will be tested for acceptance of the materials and used to
determine preliminary proportions for the mixture composition.

(b) Design. The lime and soil shall be proportioned within the limits of from 3
to 8 percent lime based on the dry weight of the soil. The mixture used
shall provide a minimum laboratory average compressive strength
of 690 kPa (100 psi).

310.06 Preparation of Subgrade. If the roadway has been graded under a
separate contract or is being graded under this contract, the area to be processed
shall be shaped to the proper grade and cross section. All vegetation and other
objectionable material shall be removed from within the limits of lime treatment.

310.07 Scarification and Pulverization. If necessary, the soil to be processed
shall be scarified or pulverized to the required treatment depth prior to the application
of the lime. Precautions shall be taken to avoid forming furrows of loosened material
below the depth specified for the lime stabilized soil mixture.

310.08 Lime Application.  Lime (slurry or dry) shall be spread on that area
where the initial mixing operations can be completed during the same working day.
The surface of the grade shall be lightly scarified or disked prior to distribution of the
lime (slurry or dry). The application of lime shall be accomplished by the methods
hereinafter described as "Slurry Placing" or "Dry Placing".

Lime (slurry or dry) that has been exposed to the open air for a period of 6 hours
or more shall be replaced by the Contractor at his/her expense.

(@ Slurry Placing. Slurry Placing shall be restricted to either hydrated
Type N or Quicklime, and it shall be prepared and transported to the
roadbed by one of the following methods:

(1) Central Plant. Agitation shall be accomplished through integral
paddles, recirculating pumps, compressed air, or a combination of
these devices. The slurry distributor truck, hauling from the central
plant, shall be equipped with a recirculating pump or agitator of
sufficient size to keep the lime and water in a uniform mixture until
spread.

The slurry produced shall consist of a minimum mixture of
approximately 1 metric ton (1 ton) of lime to each 2000 L (500 gals.)
of water (about 31 percent solution) and shall not contain more than
40 percent lime (by weight). It shall be placed within 24 hours after
mixing.

(2) Jet Mixer. The portable jet slurry plant shall be capable of producing
slurry instantaneously by jetting water approximately 500 kPa (75 psi)
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and lime continuously in a 65:35 (by weight) ratio into a mixing bowl.
This type of portable slurry plant generally eliminates the need for
batching tanks. The distributor shall be equipped to keep the slurry
agitated and in a uniform mixture if it cannot be spread on the
embankment within 20 minutes of its preparation.

(3) Portable Batch Slaker. Slurry from the quicklime shall be prepared in
an approved portable batch slaker. Quicklime, when coming into
contact with a perspiring worker's skin, can cause burns; therefore,
workers shall be suitably protected. Uniformity of the slurry shall be
attained in each batch by adding the required amount of water, then
the quicklime, and then agitating. The slurry produced shall not
contain more than 40 percent lime (by weight). The distributor shall
be equipped to keep the slurry agitated and in a uniform mixture if it
cannot be spread on the embankment within 20 minutes of its
preparation.

The lime slurry shall be distributed uniformly on the roadbed by gravity or
pressure spray bars. The number of passes to apply the required amount
of lime shall be approved by the Engineer.

(b) Dry Placing. Dry placing shall be restricted to either hydrated Type N or
non-hydrated by-product lime. The lime (except quicklime) shall be spread
uniformly by means of cyclone, screw, or pressure manifold type distributors
at the rates directed by the Engineer.

The lime shall be distributed at a uniform rate and in such a manner as to
reduce the scattering of lime by wind to a minimum and dry lime shall not
be applied when wind conditions, in the opinion of the Engineer, are such
that blowing lime becomes objectionable to traffic and adjacent property
owners.

310.09 Mixing. Prior to final compaction, lime stabilized mixture shall be
pulverized to meet the gradation requirements as given below under Article 310.09(b).
To meet this requirement, two-stage mixing shall be required for heavy clay soils.
One-stage mixing may be permitted by the Engineer, provided that the requirements
for final mixing are met. The required mixing procedure shall be as follows:

(@) Initial Mixing. The lime, soil, and water shall be thoroughly mixed and
blended by an approved roadmixer or other approved equipment until a
uniform mixture throughout the required depth and width is obtained in
which all clods and lumps are reduced to a maximum of 50 mm (2-inch)
diameter size. Water shall be added during the initial mixing operation in
a sufficient quantity to bring the moisture content to at least 3 percentage
points above optimum. When proper mixing has been accomplished, light
rolling to seal the surface of the mixture shall be performed to minimize
evaporation loss, lime carbonation, or to prevent wetting from heavy rains,
and the mixture shall be left to undergo a conditioning period of at least 48
hours or as directed by the Engineer. The mixture shall be maintained in
a moist condition throughout the entire conditioning period.

(b) Final Mixing. After the required conditioning period, the mixture shall be
uniformly mixed by approved methods and maintained at approximately
optimum moisture content as determined herein. If the lime stabilized soil
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mixture contains clods, they shall be reduced by pulverization so that the
lime treated soil will meet the following requirements:

Minimum passing 25 mm (1") SIEVE ......ccccvviveiriieerieeene 100%
Minimum passing 4.75 mm (NO. 4) SieVe.......cccccoevvvreeennnns 60%

310.10 Compaction. Compaction of the mixture shall begin immediately after
the final mixing or at a time when the final mixing pulverization requirements are met.
Prior to the beginning of compaction, the mixture shall be in a loose condition for its
full depth and width. The mixture shall then be uniformly compacted until the
specified density has been obtained. Particular care shall be exercised to insure
density along the edges of the section and adjacent to construction joints.

The compaction shall be continued until a density of not less than 95 percent of
the standard laboratory density of the lime stabilized mixture as determined by
AASHTO T 99 (Method C) has been achieved. Any portion of the lime stabilized soil
mixture that has a density of less than 95 percent of the standard dry density shall
be corrected or removed and replaced to meet this specification at the Contractor's
expense. The in-place dry density shall be determined by the Engineer according to
AASHTO T 191 or AASHTO T 238 and T 239, or by other methods approved by the
Engineer.

310.11 Finishing and Curing.  When initial compaction of the top layer of the
lime stabilized soil mixture is nearing completion, the surface shall be shaped to the
required lines, grades, and cross section, and compaction continued until uniform and
adequate compaction is obtained. For bituminous concrete base course and
pavement (full-depth) and portland cement concrete pavement and base course, the
surface of the lime stabilized soil mixture shall be brought to true shape and correct
elevation according to Article 301.06 except that well compacted earth shall not be
used to fill low areas. The surface shall be maintained in a moist condition by means
of a fine spray during all finishing operations. The lime treated soil shall be cured for
a period of 7 days and maintained at a moisture content satisfactory for proper curing
by sprinkling, or application of liquid bituminous material. During this period, no traffic
shall be permitted on the completed work beyond that required for maintenance of
curing moisture, or application of bituminous curing material.

The bituminous material used for curing shall be Emulsified Asphalt RS-1, RS-2,
CRS-1, CRS-2, Liquid Asphalt RC-70, RC-250, MC-70, MC-250, and shall be applied
at the rate of approximately 1 L/m2 (0.20 gal. per sq. yd.) and shall be applied
uniformly to the surface of the subbase by a pressure distributor to give complete
coverage without excessive runoff. The exact rate of application and temperature
will be specified by the Engineer. At the time this bituminous material is applied, the
surface shall be tightly knit, free of all loose or extraneous material, and shall contain
sufficient moisture to prevent penetration of the bituminous material.

310.12 Construction Joints.  Construction joints will not be required between
each day's work unless there is a time lapse of 7 days or more between the
processing of adjacent sections. If construction joints are required, they shall be
formed by cutting back 1 m (3 ft.) into the completed work to form a vertical face.
Otherwise, damage to completed work shall be avoided.

310.13 Maintenance. The Contractor shall maintain, at his/her own expense,
the entire lime stabilized soil mixture in a manner satisfactory to the Engineer.
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Maintenance shall include immediate repairs of any defective or damaged portions
of the mixture.

310.14 Method of Measurement.  This work will be measured for payment
according to the following methods:

(@) Processing lime stabilized soil mixture will be measured for payment in
place and the area computed in square meters (square yards) of lime
stabilized soil mixture completed and accepted. The width of measurement
will be the width from outside-to-outside of the completed lime stabilized soil
mixture as shown on the plans or as determined by the Engineer.

(b) Water used for slurry, compacting, finishing and curing will be measured for
payment in units of 1000 L (1000 gals.), as specified in Article 302.10.

(c) Lime incorporated in the lime stabilized soil mixture shall be measured for
payment in metric tons (tons) as specified in Article 302.10, but payment
will not be made for lime in excess of 105 percent of the amount specified
by the Engineer.

(d) Bituminous materials will be measured for payment as specified in Section
1009.

310.15 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for PROCESSING LIME STABILIZED SOIL
MIXTURE, of the thickness specified; per metric ton (ton) for LIME; per liter (gallon)
for BITUMINOUS MATERIALS; and per unit for WATER.

SECTION 311. GRANULAR SUBBASE

311.01 Description. This work shall consist of furnishing, placing and
compacting granular material on the prepared subgrade.

311.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Iltem Article/Section
(a) Subbase Granular Material ...........ccccceieiiiiiiiiieiie e 1004.04

311.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(8) Three-Wheel ROIIEI .......ccooiiiiiiiiee e 1101.01
(b) Tandem Roller ........cccccoevviieeennns 1101.01
(€) Pneumatic-Tired ROIEr .......c.ccviiiiiiiiiiie e 1101.01
(d) Vibratory Machine (Note 1)
(e) Subgrade PIANEr ... 1103.08
(f) Subgrade Machine ...........ccccceeeens 1103.09

(g) Heavy Subgrade Template 1103.10
Note 1. The vibratory machine shall meet the approval of the Engineer.
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Granular Subbase

CONSTRUCTION REQUIREMENTS

311.04 Subgrade. The subgrade shall be prepared according to Section 301
except Articles 301.04 and 301.05 will not apply.

311.05 Placing and Compacting Subbase Materials. Granular material used
for subbase shall be placed to the widths and thicknesses shown on the plans and
as follows:

@)

(b)

General. The granular material shall be placed and compacted as specified
for the particular type of granular subbase. If any earth is worked into the
granular material during the compacting or finishing operations, all granular
material within the affected area shall be removed and replaced with new
granular material. The Engineer may restrict hauling over the completed
or partially completed work after inclement weather or at any time when the
earth subgrade is soft and there is a tendency for the earth to work into the
granular material.

The granular material shall be placed and compacted at least 3 days prior
to the placement of pavement or base course.

If the moisture content is insufficient to maintain satisfactory compaction or
to prevent segregation or raveling when hauling is permitted over the
granular material, water shall be added as directed by the Engineer.

When construction of the granular subbase has been completed at a
location, or when directed by the Engineer, the Contractor shall salvage the
excess granular material outside the construction limits of the granular
subbase. The salvaged granular material shall be carried forward and
utilized in the construction of the granular subbase. The Contractor shall
salvage the granular material in such a manner as to prevent segregation
and the incorporation of earth.

Subbase Granular Material, Type A. The granular material shall be uniform
in gradation. Before the material is deposited on the roadway, it shall
contain the amount of moisture required for compaction. The amount of
moisture required shall be that determined by the Engineer for the material
and the compaction methods being used. The water and granular material
shall be mixed at a central mixing plant equipped with a mechanical mixing
device and granular material and water measuring devices meeting the
approval of the Engineer. Wetting the aggregate by jetting in cars, bins,
stockpiles or trucks will not be permitted. Moisture shall be added to the
material during compaction only when it is necessary to increase the
percentage of moisture to obtain satisfactory compaction.

The subbase shall be constructed in layers not more than 100 mm
(4 inches) thick when compacted, except that if tests indicate that the
desired results are being obtained, the compacted thickness of any layer
may be increased to a maximum of 200 mm (8 inches).

The granular material shall be deposited full-lane width with a mechanical
spreader or spreader box of a type approved by the Engineer, in a manner
that shall not cause segregation and that shall require minimum blading or
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manipulation. The equipment and the method used shall be approved by
the Engineer.

Each layer shall be compacted immediately after placing. The granular
material shall be compacted to not less than 95 percent of the standard
laboratory density.

The standard laboratory density shall be the maximum density determined
according to AASHTO T 99 (Method A or C). A coarse particle correction
according to AASHTO T 224 will be used with Method A and may be used
with Method C.

The density of the compacted subbase will be determined by the Engineer
at regular intervals according to AASHTO T 191 or AASHTO T 238 and T
239, or by other methods approved by the Engineer.

(c) Subbase Granular Material, Type B. The subbase shall be constructed in
layers not more than 150 mm (6 inches) thick when compacted, except that
if tests indicate that the desired results are being obtained, the compacted
thickness of any layer may be increased to a maximum of 200 mm (8
inches). Each layer of material shall be compacted in a manner approved
by the Engineer. If the moisture content of the material is such that
compaction satisfactory to the Engineer cannot be obtained, sufficient water
shall be added, at the Contractor's expense, so that satisfactory compaction
can be obtained.

(d) Subbase Granular Material, Type C. The subbase shall be compacted to
the satisfaction of the Engineer. The manner of placing and compacting the
material shall be approved by the Engineer prior to starting this work.

311.06 Finishing of Subbase for PCC Base Course and Pavement. The
subbase shall be brought to true shape according to Article 301.06 except for the
following.

The compacted subbase shall be placed above the plan elevation and the excess
trimmed or cut with the subgrade machine. The Contractor shall determine the
amount of excess subbase material necessary to meet this requirement. After the
subbase has been brought to its true shape and correct elevation, the surface shall
be wetted and rolled as directed by the Engineer with a three-wheel or tandem roller
meeting the weight requirements specified in Article 301.06. The surface of the
subbase shall be tested for crown and elevation by means of a template.

The Contractor shall have at all times a minimum of 1 day's production of
subbase prepared ahead of the paving.

The subbase shall be moist at the time of placing the concrete. If required by the
Engineer, the prepared subbase shall be saturated with water the previous night, or
not less than 6 nor more than 20 hours prior to the placing of the concrete. If the
subbase subsequently becomes too dry, it shall be sprinkled again ahead of placing
the concrete, in such a manner as not to form puddles of water.

311.07 Tolerance in Thickness. The subbase shall be constructed to the
thickness shown on the plans. Thickness determinations shall be made at such
points as the Engineer may select. When the constructed thickness is less than 90
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percent of the thickness shown on the plans, aggregate shall be added to obtain the
specified thickness; however, the surface elevation of the completed subbase shall
not exceed by more than 5 mm (3/16 inch) the surface elevation shown on the plans
or authorized by the Engineer.

311.08 Method of Measurement.

@

(b)

Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

Measured Quantities. Granular subbase will be measured for payment in
metric tons (tons), cubic meters (cubic yards) or square meters (square
yards) of the thickness specified. Water required to be added for
compaction on the grade will not be measured for payment, but shall be
considered as included in the cost of the item of work being constructed.
When the unit of measurement for the aggregate is metric tons (tons), the
aggregate may be weighed in trucks or freight cars. The Contractor shall
furnish or arrange for the use of scales of a type approved by the Engineer.
If, at the time the Type A aggregate is weighed, it contains more than 3
percent of absorbed and free moisture by weight, a deduction for the
amount of moisture in excess of this amount will be made in determining
the pay quantity. Any aggregate that has been stockpiled will be weighed
at the time it is incorporated into the work.

If the material is shipped in trucks, it may be weighed at the place of
loading, at the place of unloading, or at such other place as the Engineer
may designate. If the material is shipped in freight cars, the Engineer will
accept the freight car weights, instead of scale weights, provided the
Engineer is satisfied that the car weights are sufficiently accurate. In order
to verify the car weights, the Contractor will be required to weigh the
contents of at least 10 percent of the freight cars received each day, with
a minimum of one car weight each day, over truck scales. If the truck
weights do not verify the freight car weights, additional cars shall be
weighed. In addition to this verification, the Contractor will be required to
weigh the contents of any freight car that appears deficient in material. The
Contractor shall furnish the original signed freight bill for each car.

When the unit of measurement for the aggregate is metric ton (ton),
payment will not be made for aggregate in excess of 108 percent of the
amount specified by the Engineer nor for aggregate placed outside the
design width plus 150 mm (6 inches).

When the unit of measurement for the aggregate is cubic meter (cubic
yard), the aggregate will be measured in place and the volume computed
in cubic meters (cubic yards). The width and depth for measurement will
be as shown on the plans.

When the unit of measurement for the aggregate is square meter (square
yard), the aggregate will be measured in place and the area computed in
square meters (square yards). The width for measurement will be as
shown on the plans.

If the granular material removed during the subgrading operation is not carried
forward and incorporated in the granular subbase, a deduction will be made for the
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guantity not salvaged, except that no deduction will be made where the quantity not
salvaged is less than 5 m3/100m (2 cu. yds. per station) or where cubic meters (cubic
yards) or square meters (square yards) is the basis of payment.

311.09 Basis of Payment.  Subbase Granular Material, Type A, Subbase
Granular Material, Type B, and Subbase Granular Material, Type C, will be paid for
at the contract unit price per metric ton (ton) for SUBBASE GRANULAR MATERIAL,
TYPE A, SUBBASE GRANULAR MATERIAL, TYPE B, or SUBBASE GRANULAR
MATERIAL, TYPE C, at the contract unit price per cubic meter (cubic yard) for
SUBBASE GRANULAR MATERIAL, TYPE A, SUBBASE GRANULAR MATERIAL,
TYPE B or SUBBASE GRANULAR MATERIAL, TYPE C; or at the contract unit price
per square meter (square yard) of the thickness specified for SUBBASE GRANULAR
MATERIAL, TYPE A, SUBBASE GRANULAR MATERIAL, TYPE B, or SUBBASE
GRANULAR MATERIAL, TYPE C, which price shall include performing all of the work
specified.

SECTION 312. STABILIZED SUBBASE

312.01 Description. This work shall consist of furnishing, placing and
compacting a bituminous aggregate mixture, cement aggregate mixture, or pozzolanic
stabilized mixture on the subgrade.

312.02 General. The Contractor shall have the option within the time
limitations and weather condition requirements of selecting the type of stabilization,
except no change in type will be permitted unless authorized by the Engineer. When
time limitations or weather conditions require that construction of a particular type of
stabilization be discontinued, the Contractor shall proceed without delay with the
construction of an alternate type which is permissible under the requirements of this
Section. The Contractor will receive no additional compensation by reason of such
change.

The amount of stabilized subbase constructed will be limited to that which can
be surfaced during the current construction season.

The Contractor shall have at all times 1 day's production of subbase prepared
ahead of the paving location.

Prior to placing the stabilized mixture, the subgrade shall be prepared according
to Section 301 except Articles 301.04 and 301.05 will not apply, or Section 302 when
specified.

BITUMINOUS AGGREGATE MIXTURE

312.03 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

ltem Article/Section
(&) Aggregate (Note 1) (NOE 2) ....ooiiieeiiiiieiiiie e 1004.04
(b) RAP Material (NOtE 3) ...ccoiiveiieeieiiiiee e 1004.07

(c) Bituminous Materials (Note 4) 1009.01-1009.05, 1009.09

Note 1. When blending is approved, fine material will be permitted in the
blend provided that the Fine Aggregate is Class C quality or higher and the
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Mineral Filler complies with the requirements of Article 1011.01. Blending
proportions shall not be changed during the progress of the work without
permission from the Engineer.

The gradation of the aggregate and/or the combined gradations of the
aggregates shall conform to the required limits, except there shall not be less
than 3% permitted to pass the 75 um (No. 200) sieve on an unwashed
sample, as determined by the combined hot bin proportions.

Note 2. The Contractor may request approval to use aggregate not meeting
the requirements of Article 1004.04(c); if approval is granted, all other
requirements of Article 1004.04 and of Note 1 above shall apply.

The request for approval shall be submitted at least 4 weeks prior to
production and shall include a laboratory test report listing the proposed
source(s) of materials, percent and gradation(s) of the aggregate(s), asphalt
type and content, and combined mix gradation with test data showing that
the mix proposed meets the following design criteria:

a. Minimum stability of 3.3 kN (750 Ibs.) when tested according to
AASHTO T 245.

b. Maximum air void content of 6 percent in specimens prepared
according to AASHTO T 245 as determined by the Department's
high pressure air meter method or according to AASHTO T 209.

Additional Testing may be required to determine the acceptability of the mix
proposed. If the mix proposed appears to be acceptable, the Engineer will
observe the Contractor's operation prior to granting approval to assure that
sound quality control practices are being used in manufacturing the
aggregate. Failure of the mix to perform satisfactorily will be sufficient cause
for rejection.

Once a mix is approved, the aggregate or combined aggregates shall be
kept within the following tolerances:

Passing 25.0 mm (1 inch) SIVEe...........cccvvvveeeiiiiieee e 0% *
Passing 12.5 mm (1/2 inch) sieve +20%
Passing 4.75 mm (NO. 4) SIEVE.......ccceiiiiiiieiiiiiieee e +10%
Passing 1.18 mm (NO. 16) SIEVE.........ccceeiiviiriiieeiiie e +15%
Passing 75 um (NO. 200) SIEVE .......ccvvveeeeiiiiiieeeeiiiier e 4% **

* All material shall pass the 25.0 mm (1 inch) sieve.
** Maximum of 12% passing 75 um (No. 200) sieve.

Note 3. The original pavement or hot-mix bituminous materials need not
contain crushed coarse aggregate.

Note 4. The bituminous material used in the mixture shall be asphalt
cement Grade AC-2.5, AC-5, AC-10 or liquid asphalt MC-3000, except when
RAP materials or aggregates not meeting the requirements of Article
1004.04(c) (Note 2 above) are used, liquid asphalt MC-3000 will not be
permitted.
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The Engineer reserves the right to specify the grade which shall be used.
The bituminous material shall not be changed during the progress of the
work without permission of the Engineer.

312.04 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

(@)
(b)
(©)
(d
®)
M

©)
(h
(i)

0)

Item Article/Section
Three-Wheel Roller (NOte 1) .....ccceeeiiiieriiiiiiiee e
Tandem Roller (NOte 1) .....coceviiiiiiiieeiiiiiiee e
Self-Propelled Pneumatic-Tired Roller (Note 2)
Trench Roller (NOtE 3) ..oovviiiiiiiie e
Hot-Mix Plant (Note 4) .........c.........
Mechanical Spreader (Note 5)
ViIDratory ROIEE .......ooiiiiiiiii e
SUDGrade PIANET .......oooiiiieiiii e
Subgrade Machine ...........cccocvenee
Heavy Subgrade Template

Note 1. Three-wheel rollers and tandem rollers shall weigh not less than
5.5 metric tons (6 tons) nor more than 11 metric tons (12 tons), and shall
have a compression on the drive wheels of not less than 35 N/mm (190
Ibs.per inch) nor more than 70 N/mm (400 Ibs. per inch) width of roller.

Note 2. The self-propelled pneumatic-tired roller shall develop a
compression of not less than 50 N/mm (300 Ibs. per inch) of width of tire
tread in contact with the bituminous surface.

Note 3. Trench rollers shall be self-propelled and shall develop a
compression of not less than 50 N/mm (300 Ibs. per inch) nor more
than 70 N/mm (400 Ibs. per inch) of width on the compaction wheel.

Note 4. For bituminous aggregate mixture, a hot-mix plant conforming to
Article 1102.01 will be required except that Article 1102.01(a)(5), (8), and (9),
Article 1102.01(b)(2), (6) and (7), and Article 1102.01(c)(1) and (5) shall not
apply. When the aggregates are blended, aggregate feeders for each size
shall be provided according to Article 1102.01(a)(5). If mineral filler is used,
Article 1102.01(b)(2) also shall apply. A metering system for the collected
dust will not be required. When a drier drum hot-mix plant is used to produce
a bituminous aggregate mixture incorporating RAP material, the plant shall
be suitably modified to produce recycled bituminous mixes in a manner
approved by the Engineer.

Note 5. The mechanical spreader shall be a spreading and finishing

machine meeting the requirements of Article 1102.03 or it may be a type
approved by the Engineer.

CONSTRUCTION REQUIREMENTS

312.05 General. The bituminous aggregate mixture shall be constructed only
when the temperature in the shade is above 10 °C (50 °F.) when liquid asphalt is
used. No mixture shall be placed on a frozen or muddy roadbed.
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312.06 Composition. The aggregate and bitumen shall be proportioned within
the following composition limits by weight:

Ingredient Percent by Weight
Aggregate 94.0 to 96.0
Residual Bitumen 4.0to 6.0*

*Upper limit may be raised for the lower or top lifts if the Contractor elects to use
a highly absorptive coarse and/or fine aggregate requiring more than 6% asphalt.
The additional asphalt shall be furnished at no cost to the Department.

When RAP materials are being used, the RAP material, virgin aggregate(s) and
asphalt cement shall be proportioned within the following composition limits by weight:

Ingredient Percent by Weight
Virgin Aggregate(s) 46 - 93
RAP Material(s) 0-50
Mineral Filler (if required) 0- 5
Asphalt Cement 40-7.0

The percentage of residual bitumen shall be controlled within + 0.5 percent of the
percentage set by the Engineer. The right is reserved by the Engineer to make such
changes in proportions during the progress of the work, as the Engineer may consider
necessary.

312.07 Preparation of Materials.  When asphalt cement is used, it shall be
transferred to the asphalt tanks and heated to a temperature of 120 °C (250 °F.) to
175 °C (350 °F.). If the loading temperature exceeds 175 °C (350 °F.), the asphalt
shall not be used until it has cooled to 175 °C (350 °F.). When liquid asphalt is
used, the bituminous material shall be heated to such a temperature that it will be
workable when used. Wide variations in temperature which affect the quantity of
asphalt delivered will not be permitted.

312.08 Preparation of Mixture.  The aggregate shall be dried and heated in
the revolving drier to a temperature of 120 °C to (250 °F.) to 165 °C (325 °F.),
except when a drier drum hot-mix plant is used.

The aggregate and bituminous material used in the bituminous aggregate mixture
shall be measured separately and accurately by weight or by volume. When the
aggregate is in the mixer, the bituminous material shall be added and mixing
continued for a minimum of 30 seconds and until a homogeneous mixture is produced
in which all particles of the aggregate are coated. The mixing period, size of the batch
or the production rate of continuous mixers shall be approved by the Engineer.

When liquid asphalt, MC-3000 is used, the foregoing requirements for the
bituminous aggregate mixture using asphalt cement shall apply, except the
ingredients for the bituminous aggregate mixture shall be heated and combined in
such a manner and at such a temperature as to produce a mixture which when
discharged from the pug mill shall be workable, but at no time shall the temperature
of the mixture be more than 105 °C (225 °F.), or the flash point of the bituminous
material. The aggregate shall be surface dry and shall contain not more than one
percent of moisture by weight.
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The ingredients shall be heated and combined in such a manner as to produce
a bituminous mixture which when discharged from the mixer will, in general, vary not
more than 10 °C (20 °F.) from the temperature set by the Engineer. When using
asphalt cement, the temperature of the mixture shall not be more than 165 °C
(325 °F.).

When RAP material(s) is used in the bituminous aggregate mixture, the virgin
aggregate(s) shall be dried and heated in the drier to a temperature that will produce
the specified resultant mix temperature when combined with the RAP material.

The heated virgin aggregates and mineral filler shall be combined with the RAP
material in such a manner as to produce a bituminous mixture which when discharged
from the mixer shall not vary more than 15 °C (30 °F.) from the temperature set by
the Engineer. The combined ingredients shall be mixed for a minimum of 30 seconds
or until a homogeneous mixture as to composition and temperature is obtained. For
a batch type plant, the standard 15 seconds dry and 30 seconds wet mixing time
should normally be used. Variation in wet and dry mixing times may be permitted,
depending on the moisture content and amount of salvaged material used. The mix
temperature shall not exceed 175 °C (350 °F.). Wide variations in the mixture
temperature will be cause for rejection of the mix.

The final mixture(s) shall conform to the following Standard Deviations. These
deviations will be verified by extraction tests of the final mixture. If these stipulations
are not met, the amount of RAP material used shall be reduced by 10 percent
increments per day until mix is produced meeting these requirements. When the
Contractor is able to produce mixtures within these criteria for 3 consecutive days, the
percent of RAP material may again be increased.

Selected Criteria (CA-6) Standard Deviation1/ Tolerance?2/
Passing 25 mm (1-inch) sieve 5.0 90-100
Passing 12.5 mm (1/2-inch) sieve 6.5 60- 90
Passing 4.75 mm (No. 4) sieve 5.5 30- 56
Passing 1.18 mm (No. 16) sieve 4.5 10- 40
Passing 75 pm (No. 200) sieve 2.5 4- 12
Bitumen 0.5 3-7
Selected Criteria (CA-10) Standard Deviation1/ Tolerance2/
Passing 25 mm (1-inch) sieve 100
Passing 12.5 mm 1/2-inch) sieve 6.5 65- 95
Passing 4.75 mm (No. 4) sieve 6.0 40- 60
Passing 1.18 mm (No. 16) sieve 5.0 15- 45
Passing 75 pum (No. 200) sieve 2.5 5-13
Bitumen 0.5 3-7
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Selected Criteria (CA-12) Standard Deviation1/ Tolerance2/
Passing 12.5 mm (1/2-inch) sieve 5.0 90-100
Passing 9.5 mm (3/8-inch) sieve 4.0 75- 95
Passing 4.75 mm (No. 4) sieve 5.0 50- 70
Passing 1.18 mm (No. 16) sieve 4.5 25- 45
Passing 75 pum (No. 200) sieve 2.5 5- 13
Bitumen 0.5 3- 7

1/ - Represents the Standard Deviation of the overall population.
2/ - Individual tests shall be between these tolerances.

Bituminous concrete Class |, Mixture A, B or C, may be used in leveling the
subbase and in areas where small quantities of subbase are required. The Engineer
reserves the right to specify the mix to be used.

312.09 Transportation. Transportation of bituminous aggregate mixtures shall
conform to Article 406.14, except when asphalt cement is used in the mixture, no
truck insulation or covering will be required during inclement weather if the mixture
can be delivered and placed so that the temperature of the mixture behind the
spreader is 95 °C (200 °F.) or higher.

312.10 Placing and Compacting.  After the subgrade has been compacted
and is acceptable to the Engineer, the bituminous aggregate mixture shall be spread
upon it with a mechanical spreader. The thickness of mixture spread shall be such
as to provide a maximum compacted layer of 150 mm (6 inches) provided the
required density is obtained. The surface of each layer shall be clean and dry before
succeeding layers are placed.

As soon as practical after the layer has been spread, it shall be compacted. The
density shall be obtained by an approved vibratory compactor and a roller or by the
use of two rollers, except that the compaction may be obtained using equipment
which meets the approval of the Engineer provided the density and other
requirements contained herein are met. Rollers shall be operated at a speed of not
more than 50 m per minute (175 ft. per minute). After compaction, the first layer shall
have a density of not less than 88 percent of the theoretical density. Subsequent
layers shall be compacted to not less than 90 percent of theoretical density. In small,
variable and/or confining areas not to exceed 2500 m2 (3000 sq. yds.) or 300 m
(1000 ft.) per day, only one roller will be required. In any case, if the density of a
layer is less than required, additional compaction and/or the use of an additional roller
will be required.

The theoretical density will be determined by the high pressure air meter or, at
the option of the Engineer, it may be computed from the saturated surface dry specific
gravity of the aggregate and the specific gravity of the asphalt at 25 °C (77 °F.).

The density of each of the finished layers of bituminous aggregate mixture will
be obtained by approved nuclear methods or from specimens furnished by the
Contractor as specified in Article 406.16, except that when liquid asphalt MC-3000 is
used, the Engineer may elect to determine the density according to AASHTO T 191
or AASHTO T 238 and T 239, or by other methods approved by the Engineer. The
cost of the work required in taking and transporting the specimens, and in refilling the
holes caused by the removal of the specimens will not be paid for separately, but shall
be included in the unit price bid for the type of work specified.
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The bituminous aggregate mixture shall be delivered at a temperature of
110 °C (225 °F.) to 165 °C (325 °F.), except that when a drier drum hot-mix plant
is used, the minimum delivery temperature may be 95 °C (200 °F.).

When liquid asphalt MC-3000 is used, the foregoing requirements for placing
and compacting the bituminous aggregate mixture containing asphalt cement shall
apply, except no specific delivery temperature for the bituminous mixture will be
required.

Any areas of the subbase which have been damaged shall be repaired by the
Contractor at his/her own expense and to the satisfaction of the Engineer.

312.11 Finishing. After completion of compaction of the top lift of bituminous
aggregate mixture, the subbase, for its entire width, shall be brought to true shape
according to Article 311.06 except that wetting and additional rolling will not be
required.

CEMENT AGGREGATE MIXTURE

312.12 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(@) Portland Cement (Note 1) 1001.01 - 1001.06
(b) Water ....ccoeeeviieeeiie e 1002.01 - 1002.02
(C) Aggregate (NOE 2) .....ccieiiiiieie e e 1004.04

Note 1. Only Type | or Type IA portland cement conforming to Article
1001.01 shall be used. Bulk cement may be used provided the equipment
for handling the cement is approved by the Engineer.

Note 2. The aggregate shall meet the following gradation requirements:

Passing 25.0 mm (1 inch) SieVe .......ccccocvievieiiiiiiineeeinis 100%
Passing 12.5 mm (1/2 inch) sieve 60-100%
Passing 4.75 mm (No. 4) sieve 55-75%
Passing 2.36 mm (No. 8) sieve.... 40-65%
Passing 75 um (No. 200) sieve 5-15%

When blending is approved, fine material will be permitted in the blend
provided that the fine aggregate is Class C quality or higher and the mineral
filler complies with the requirements of Article 1011.01. Blending proportions
shall not be changed during the progress of the work without permission from
the Engineer.
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312.13 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(@) Three-Wheel Roller (Note 1) 1101.01
(b) Tandem Roller (Note 1)

(c) Tamping Roller (NOtE 2) .......oooiiiiiiiiieaeiie e 1101.01
(d) Pneumatic-Tired ROIEr ........ccoviiiiiiiiiiieie e 1101.01
(e) Trench Roller (Note 3) ......cccceeeennns 1101.01
(f) Vibratory Roller ..........ccccoviviveeeinnns 1101.01
(g) Subgrade PIANEr ...........ooo i 1103.08
(h) Subgrade Maching ..........cccoiiiiiiiiiiii e 1103.09
(i) Heavy Subgrade Template ..........cccccceeiiiiiiiiiie i 1103.10

Note 1. Three-wheel rollers and tandem rollers shall weigh from 5.5 metric

tons (6 tons) to 11 metric tons (12 tons) and shall have a compression on

the drive wheels of not less than 35 N/mm (190 Ibs. per inch) nor more than
' 70 N/mm (400 Ibs. per inch) width of roller.

Note 2. In addition to the requirements of Article 1101.01, the tampers shall
be long enough to penetrate within 25 mm (1 inch) of the prepared subgrade
on the initial rolling.

Note 3. Trench rollers shall be self-propelled and shall develop a
compression of not less than 50 N/mm (300 Ibs. per inch) nor more
than 70 N/mm (400 Ibs. per inch) of width on the compaction wheel.

CONSTRUCTION REQUIREMENTS

312.14 General. The cement aggregate mixture (CAM) shall be placed only
when the air temperature in the shade is above 4 °C (40 °F.). No cement aggregate
mixture shall be deposited on a frozen or muddy subgrade.

312.15 Composition. The Contractor shall, at his/her own expense, submit to
the Engineer a minimum of 11 kg (25 Ibs.) of cement and 70 kg (150 Ibs.) of
aggregate which the Contractor proposes to use in the mixture at least 60 days prior
to the construction of the stabilized subbase. Samples of the materials shall be taken
under the supervision of the Engineer. The quantity of portland cement to be added
to the aggregate shall be not less than 5 nor more than 8 percent of the oven dry
weight of the aggregate. The actual proportions of cement, water and aggregate
material will be set by the Engineer before work begins and will be based on tests
conducted on mixtures composed of the samples of the constituent materials
furnished by the Contractor. The cement content will be determined in the laboratory
according to AASHTO T 135 and AASHTO T 136 and shall be such that the loss in
weight will not be more than 10 percent after 12 cycles of wetting and drying and
freezing and thawing.

312.16 Mixing. The constituents of the mixture shall be accurately
proportioned and thoroughly mixed in a mechanical mixer at a central mixing plant.
The control of the mixture shall be of such accuracy that the quantity of cement shall
be within £0.3 percentage points of the amount set by the Engineer.

The measuring devices for proportioning the mixture, either by volume or by
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weight, shall be of such accuracy that the proportions of the mixture will be maintained
within the tolerances set forth in this Specification. The equipment used must be
provided with means, meeting with approval of the Engineer, for calibration and check
tests of the measuring devices.

In all plants, the water shall be proportioned by weight or volume and there shall
be means by which the Engineer may readily verify the amount of water per batch
or the rate of flow for continuous mixing.

The Contractor shall provide a platform scale and make arrangements for the use
of a certified truck scale of sufficient capacity for calibration and periodic check tests
of the feeders or measuring devices as needed during the production.

The mixer shall be capable of producing a uniform mixture. Mixing operations
shall be continued until all ingredients are distributed evenly throughout the mixture
and a uniform mixture, free of segregation, satisfactory to the Engineer, is obtained.
The mixer shall be capable of discharging the mixture without undue segregation.

The moisture content at the time of mixing shall be such that the moisture content
at the time of compaction will be within 80 to 110 percent of the optimum moisture
determined.

312.17 Placing and Compacting. The construction requirements for Subbase
Granular Material, Type A, as stipulated in Section 311 shall apply to the construction
of the cement aggregate mixture, except as stated. References to granular material
in Section 311 shall be construed to include cement aggregate mixture.

The cement aggregate mixture shall be spread for the full width of the subbase.

Depositing and spreading operations shall be conducted so that the total time
elapsing from the time water is added to the mixture until compaction is started will
be less than 60 minutes. The compaction operations must be started within 30
minutes from the time the material is deposited on the roadbed.

The type, size and number of compactors, and the rate of their operations, shall
be such that the section being processed will be fully compacted within 2 hours of the
time that the water is added to the mixture.

If, for any reason, construction operations are delayed or suspended and the
Engineer orders any loose or uncompacted material removed and disposed of, the
Contractor shall perform this work at his/her own expense.

The cement aggregate subbase may be constructed in one layer. If the density
requirement cannot be complied with by placement in a single layer, then the mixture
shall be constructed in two approximately equal layers. The first layer shall be
maintained in a moistened condition by means of a fine spray until the succeeding
layer is placed. Just prior to placing the second layer, the upper 13 mm (1/2 inch)
of the existing layer shall be scarified.

The density of the full depth of each compacted layer shall be 100 percent of the
standard dry density as determined by AASHTO T 134 on the field mixture, unless
the Contractor requests a variance of the first day's cement aggregate mixture
placement.

The Department may consider a variance to approve the Contractor's request to
establish a mix and procedures providing that the following conditions are agreed to
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before starting work:

(@) The mix shall consist of aggregate meeting the requirement for cement
aggregate mixtures and 7 percent cement.

(b) A minimum compaction of 98 percent will be accepted provided
adjustments in mix or procedures are implemented to achieve a final
compaction of 100 percent before the end of the day.

(c) No variance will be permitted after the first day's placement and 100 percent
compaction will be required for all subsequent work.

(d) If the compaction does not comply with this requirement, the condition shall
be corrected or the material replaced to meet the specifications.

The density will be determined for compliance with these specifications by the
Engineer according to AASHTO T 238 - Method B and AASHTO T 239, AASHTO
T 191, or by other methods approved by the Engineer.

The cement aggregate mixture within the section being processed shall be
constructed the full width and depth and the surface shall be trimmed and finished
within a single working day.

No cement aggregate mixture may be salvaged.

312.18 Finishing.  When initial compaction of the top layer of the cement
aggregate mixture is nearing completion, the surface shall be shaped to the required
lines, grades and cross section according to the requirements of Article 311.06, and
compaction continued until uniform and adequate compaction is attained. The
moisture content of the surface material shall be maintained by means of a fine spray
at or slightly above its optimum during all finishing operations and until the curing
material is applied.

312.19 Protection and Cover.  After the cement aggregate mixture has been
finished, it shall be protected against drying for a period of 7 days by applying a
bituminous material. The bituminous material shall be applied as soon as possible
after the completion of finishing operations, but in no event shall the finished cement
aggregate mixture remain without cover for more than 24 hours. The equipment used
for wetting the finished cement aggregate mixture with water or to apply a bituminous
protective cover shall be of such limited weight that its use will not cause marring or
rutting of the subbase.

The bituminous material used as a protective cover shall be Emulsified Asphalt
RS-1, RS-2, CRS-1, CRS-2, Liquid Asphalt RC-70, RC-250, MC-70, MC-250 or High
Float Emulsion (HFE) 60, 90, 150 and shall be applied at the rate of approximately
1 L/m2 (0.20 gal. per sq. yd.) uniformly to the surface of the subbase by a pressure
distributor to give complete coverage without excessive runoff. The exact rate of
application and temperature will be specified by the Engineer. At the time the
bituminous material is applied, the surface shall be tightly knit, free of all loose or
extraneous material, and shall contain sufficient moisture to prevent penetration of the
bituminous material. If needed, water shall be applied to fill the surface voids
immediately before the bituminous cover is applied. Should it be necessary for
construction equipment or other traffic to use the bituminous covered cement
aggregate mixture before the bituminous material has hardened sufficiently to prevent
pickup, sufficient sand shall be applied to prevent pickup.
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Any finished or completed portion of the subbase which is traveled by
construction equipment, or by other traffic, shall be protected in such a manner as to
prevent the equipment or other traffic from marring or damaging the completed work.

At any time when the air temperature may be expected to reach the freezing point
during the protection period, the subbase shall be protected from freezing with not
less than 150 mm (6 inches) of loose, dry straw for 7 days after placement or until the
cement aggregate mixture has hardened.

After the 7-day protection period, the straw shall be removed and disposed of
according to Article 202.03.

312.20 Construction Joints. At the end of each day's construction, or when
construction operations are delayed or suspended and the Engineer so orders, a
straight transverse construction joint shall be formed by cutting back into the
completed work to form a vertical face. Damage to completed work shall be avoided.

POZZOLANIC STABILIZED MIXTURE

312.21 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(B) WALET ettt e e e e e 1002
(b) Aggregate (NOE 1) .....ccoiiiiiiriiiieiiiee e 1004.04
(€)  LIME oottt 1012

(d) Portland Cement (NOLE 2) .....ccooiiiiiiiieeiiiiiei et 1001

(e) Pozzolan (fly @ash) ..., 1010.01, 1010.02
(f) Water Reducing Admixture (NOte 3) ......cccvveririiiiiieeiie e 1021
(9) SaANd COVEN ...ooveiiiiiiiiec it ... 1003.01(a), 1003.01(e)
' (h) Bituminous CUre Material ...........ococoveeeeereeereeeeeeereserees 1009.01-1009.05
1009.07
Note 1. The gradation requirements shall be as follows:

Passing 37.5 mm (1 1/2-inch) Sieve........ccccccceiniiiieieeiiinnnnn. 100%

Passing 25 mm (1-inch) Sieve ........ccccoiiieiieiiiiiiieeees 90-100%

Passing 12.5 mm (1/2 inch) sieve................... 60-100%

Passing 4.75 mm (No. 4) sieve 40- 70%

Passing 425 um (No. 40) sieve 0- 25%

Passing 75 pm (No. 200) sieve
(OrAVEI) oo 0- 10%
(crushed stone and slag) 0- 15%

Alternate gradations will be considered provided mixture design data is
furnished to the Department for analysis. Specialized durability testing may
be required for unique aggregate gradations or proposed combinations of
materials for which the Department does not have historical performance
data. Production gradation tolerances shall be as stated in Articles 1003.01
and 1004.01. The coarse or fine aggregate gradation which most nearly
resembles the proposed gradation will be utilized for production tolerances.

Boiler Slag. In addition to the aggregates permitted in Article 1004.04, boiler
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slag may be used. The slag shall be wet-bottom boiler slag produced as a
by-product of a power plant burning pulverized bituminous coal. The slag
shall be composed of hard durable particles and shall be free of excessive
or harmful amounts of foreign substances. Boiler slag in an oven dry
condition shall meet the following gradation requirements:

Passing 4.75 mm (NO. 4) SIeVE .....ccccueieeiiiiiiiiee e 80-100%
Passing 2.00 mm (NO. 10) SIEVE .......ccceevirveerniiiiiieeenieeenn 55- 90%
Passing 425 um (No. 40) sieve 0- 25%
Passing 75 pm (No. 200) sieve 0- 10%

Note 2. Only Type 1 or 1A shall be used.

Note 3. A water reducing admixture may be used if permitted by the
Engineer. No adjustments will be made in the required lime or cement and
pozzolan contents for this addition.

The Contractor shall, at his/her own expense, submit to the Engineer a minimum
of 10 kg (25 Ibs.) of lime or cement, 25 kg (50 Ibs.) of fly ash, and 50 kg (100 Ibs.)
of the aggregate which the Contractor proposes to use in the mixture. The lime, when
sampled, shall immediately be placed in a sealed container and shall be kept sealed.
Samples shall be furnished at least 60 days prior to the construction of the subbase.
The submitted samples will be tested for individual acceptance, for making design
mixes, and for determining a tentative placement cut-off date.

312.22 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(@) Three-Wheel Roller (NOte 1) .....cocciviiieiiiiiiiie e 1101.01
(b) Tandem RoOllEr (NOLE 1) .....oovieiiiiiieesiiee e 1101.01
(c) Tamping Roller (NOE 2) ........ooiiiiiiiiiieeiie e 1101.01

(d) Pneumatic-Tired Roller
(e) Trench Roller (Note 3)
(f)  Vibratory ROIET ......cooueiiiiiiieee e .
(g) Pozzolanic Aggregate Mixture Equipment ............cccccooviieeeeeniiinnnnn. 1104.01
(h) Mechanical Spreader (Note 4)

(i) Wheel Saw (Note 5)

() Membrane Curing Equipment (NOte 6) ........ccceveviuireriiieiiiee e 1101.09
(K) Subgrade PIANEr ...........ooo i 1103.08
() Subgrade Machine ...........cccceeevvene 1103.09

(m) Heavy Subgrade Template 1103.10

tons (6 tons) to 11 metric tons (12 tons) and shall have a compression on
the drive wheels of not less than 35 N/mm (190 Ibs. per inch) nor more than
70 N/mm (400 Ibs. per inch) width of roller.

' Note 1. Three-wheel rollers and tandem rollers shall weigh from 5.5 metric

Note 2. In addition to the requirements of Article 1101.01, the tampers shall
be long enough to penetrate within 25 mm (1 inch) of the prepared subgrade
on the initial rolling.

Note 3. Trench rollers shall be self-propelled and shall develop a
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' compression of not less than 50 N/mm (300 Ibs. per inch) nor more
than 70 N/mm (400 Ibs. per inch) of width on the compaction wheel.

Note 4. The mechanical spreader shall be self-propelled and equipped with
automatic screed and grade sensing controls which control the longitudinal
grade and transverse slope of the screed. Screed controls shall be such that
compensation for differences from the established slope and grade will be
completely automatic. The screed shall be adjustable to produce the
required cross section.

Note 5. The saw shall be capable of cutting the required joints to the width
and depth shown on the plans, perpendicular to the pavement surface, and
without excessive spalling or raveling.

Note 6. The equipment used shall not cause marring or rutting of the
subbase.

CONSTRUCTION REQUIREMENTS

312.23 General. The activator for pozzolanic stabilized mixture shall either be
cement or lime at the option of the Contractor and the mixture shall be constructed
between April 15 and October 15, except when lime fly ash is used, the transition date
indicated in TABLE A will apply. Mixtures shall only be constructed when the air
temperature in the shade is above 4 °C (40 °F.).

The Contractor shall request, in writing, specific mixture design modifications for
extension of the October 15 or transition dates in Table A. Samples of ingredient
materials and request for verification shall be submitted to the Central Laboratory by
September 15 for cement activator and by August 15 for lime activator. Approval will
be based on consideration of the cured strength development characteristics as
determined by the Department's test procedure and the predicted curing degree days.
The Department may extend the construction season beyond the transition dates
indicated for lime fly ash mixture. In no case shall cement fly ash subbase be
constructed after November 7 in the Northern Zone (Districts 1 - 4) and after
November 15 in the Southern Zone (Districts 5 - 9).

The amount of pozzolanic stabilized mixture constructed shall be limited to that
which can be surfaced during the current construction season. No mixture shall be
deposited on a frozen or muddy roadbed. The Contractor shall assure the
Department that sufficient quantities of inspected ingredient material are available to
complete the work.
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TABLE A TRANSITION DATES FOR POZZOLANIC STABILIZED MIXTURE

Required Compressive Strength, MPa
(14 Day Cure @ 22 °C)

Transition Date 1/ Northern Zone 2/ Southern Zone 3/
Sept. 15 4.8 (700) 4.5 (650)
Oct. 1 5.8 (850) 4.8 (700)
Oct. 15 6.5 (950) 5.8 (850)

1/ The transition date must be verified by samples, representing July
production, submitted to the Department by August 15 for testing.

2/ Districts 1, 2, 3, 4.
3/ Districts 5, 6, 7, 8, 9.

312.24 Composition. The cement or lime, pozzolan, and aggregate shall be
proportioned within the following approximate limits on a dry weight basis:

APPROXIMATE PERCENT BY WEIGHT
OF OVEN DRY AGGREGATE

Gravel, Crushed Stone,
Crushed Slag or Aggregate
Ingredient Blend Boiler Slag
Cement 3to 5 3to 6
Lime 35t0 6 35t 6
Pozzolan 9to 20 18 to 40
Aggregate 74 to 88.5 54 to 79.5

The actual proportions of lime or cement, pozzolan, water and aggregate will be
set by the Engineer before work begins. The actual proportions will be based on tests
conducted on sample mixtures of the constituent materials furnished by the
Contractor. The Department's design method will be utilized (available on request).
The composition of the mixture will be such that when molded into cylinders (as
prescribed in the Department's design method) and cured at 22 °C + 1 °C (72 °F.
+ 2 °F.) (14-day cure), the cylinders will have a minimum average compressive
strength of 4.1 MPa (600 psi) with no individual test below 3.4 MPa (500 psi). The
right is reserved by the Engineer to make changes in proportions during the progress
of the work as the Engineer may consider necessary.

312.25 Mixing. Mixing shall be accomplished according to Article 312.16,
except the control of the mixture shall be of such accuracy that the proportions of the
mixture based on total dry weight will be maintained within the following tolerances:
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CeMEN/LIME ..oiiiiiiiiiie ettt e +0.5 percent by weight
Pozzolan ... 1.5 percent by weight
AGQOIEOALE ...t +2.0 percent by weight

If a water reducing admixture is used, the automatic dispensing system shall be
capable of continuously introducing the desired quantity of admixture within the range
of £0.11 L (+0.03 gal.) per minute.

When cement fly ash is constructed, mixing and spreading operations shall be
coordinated such that nor more than 90 minutes shall elapse from the time water is
added to the mixture and compaction operations are begun.

312.26 Placing, Compacting, and Finishing. The mixture shall be placed on
subgrade meeting the requirements of Section 301. The Contractor shall have, at
all times, at least 240 m (800 ft.) of subgrade prepared in advance of the subbase
placement. The pozzolanic stabilized mixture shall be constructed in layers not more
than 100 mm (4 inches) thick when compacted. If tests indicate that the desired
results are being obtained, the compacted thickness of any layer may be increased
to a maximum of 200 mm (8 inches) for lime fly ash and 300 mm (12 inches) for
cement fly ash. When the thickness specified is more than maximum thickness, the
mixture shall be placed in 2 or more approximately equal layers. Each layer shall be
deposited full width directly on the prepared subgrade or on the preceding layer of
compacted mixture with a mechanical spreader or spreader box of a type approved
by the Engineer. Where the mixture must be placed in more than one layer, the
previous layer shall be maintained in a moistened condition until the succeeding layer
is placed. After having been tested for density and approved by the Engineer, the
previous layer shall be dampened with water, if required by the Engineer. The second
layer shall be placed the same day as the first layer. When placed, the pozzolanic
stabilized mixture shall be free from segregation and shall require minimum blading
and manipulation.

Particular care shall be exercised to ensure satisfactory density along the edges
of the section and adjacent to construction joints. The type, size and number of
compactors and the rate of their operation shall be such that the section being
processed will be fully compacted within 3 hours of the time water is added to the
mixture. The first layer of the subbase shall be compacted to at least 97 percent of
maximum density. The succeeding layers of subbase shall be compacted to 100
percent of maximum density. The maximum density will be determined according to
AASHTO T 180, Method C, except that the 5-lift requirement is replaced with 3 lifts.

The density of each layer of the compacted subbase will be determined by the
Engineer for compliance with these Specifications according to, AASHTO T 238,
Method B and AASHTO T 239, AASHTO T 191, or by other methods approved by
the Engineer. If these tests indicate that the layer does not comply with the density
requirements, the condition shall be corrected or the material replaced to meet these
Specifications.

In constructing the top layer, the grade shall be kept at sufficient height so that
the top surface, when compacted, will be at or slightly above grade, rather than below
grade. Finish grading shall be accomplished by removing excess material followed
by recompaction by rolling. In the event that low areas occur, they shall be
reconstructed to the satisfaction of the Engineer.

If any subgrade material is worked into the pozzolanic stabilized mixture during
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the compacting or finishing operations, all pozzolanic mixture within the affected area
shall be removed and replaced with new material. Any finished or completed portion
of the subbase which is traveled by construction equipment, or by other traffic, shall
be protected in such a manner as to prevent the equipment or other traffic from
marring or damaging the completed work. The Engineer may restrict hauling over
partially completed work or uncured subbase after inclement weather or at any time
when the subgrade is soft and there is a tendency for the subgrade material to work
into the pozzolanic stabilized mixture.

When initial compaction of the mixture is nearing completion, the surface of the
subbase shall be shaped to the required lines, grades, and cross section. The
moisture content of the surface of the subbase mixture shall be maintained at or
slightly above its specified optimum during all finishing operations and until the curing
material is applied.

Surface compaction and finishing shall be done in such a manner as to produce
a smooth, closely knit surface, relatively free from cracks, ridges, low spots, or loose
material. The finished surface shall be tested for crown and elevation by means of
a template and shall meet the tolerance in thickness requirement as stated herein.

If for any reason construction operations are delayed or suspended and the
Engineer orders any loose or uncompacted material removed and disposed of, the
Contractor shall perform this work at the his/her own expense. No pozzolanic
stabilized mixture may be salvaged.

312.27 Curing. After the pozzolanic stabilized mixture has been constructed,
the surface shall be kept continuously moist until the bituminous curing cover is
applied. The bituminous curing cover shall be applied no later than 24 hours following
final compaction unless in the judgment of the Engineer, it should be delayed. The
materials and application of the curing cover shall be according to the requirements
of Article 312.19 for bituminous protective cover.

Paving may proceed after the curing cover has been applied and cured to the
satisfaction of the Engineer. At least 14 hours for lime fly ash and 12 hours for
cement fly ash shall elapse between the time the curing cover material is applied and
paving begins.

312.28 Construction Joints and Maintenance. At the end of each day's
construction, a straight transverse construction joint shall be formed by cutting back
into the completed work to form a vertical face. If the cement fly ash subbase paving
operations are discontinued for more than 24 hours or when the mixture has taken a
set prior to the achievement of acceptable compaction, a longitudinal and/or
transverse saw joint shall be cut and the material in the affected area shall be
removed and disposed of according to Article 202.03. Damage to completed work
shall be avoided.

In areas where irregular width, inaccessibility, or unavoidable obstacles make the
use of mechanical spreading equipment impractical, such equipment will not be
required, and the Contractor may use other methods approved by the Engineer. If
full-width placement is impractical, placing the adjacent pass(es) with the specified
mechanical spreader to achieve the desired pavement width must be completed the
same day as placement of the first pass.

The Contractor shall maintain, at his/her own expense, the entire subbase in a
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manner satisfactory to the Engineer until the pavement has been completed.
Maintenance shall include immediate repairs of any defective or damaged portions
of the subbase. Repairs or replacements shall be made in such a manner as to
ensure restoration of a uniform surface and durability of the portion repaired or
replaced. The Contractor shall also remove and replace full-depth, at the Contractor's
own expense, any pozzolanic aggregate mixture which is unsatisfactory due to its
being placed over excessively wet or otherwise unstable subgrade; damaged by rain,
freezing or other climatic conditions; damaged by traffic; or which is unsatisfactory
due to failure to comply with any of the requirements specified.

CEMENT AGGREGATE MIXTURE I

312.29 Materials. Materials for Cement Aggregate Mixture Il shall meet the
requirements of the following Articles of Section 1000 - Materials.

Item Article/Section
(@) Coarse Aggregate (Note 1) 1004.01-1004.02
(b) Fine Aggregate (Note 2) ................
(c) Portland Cement (Note 3)
(d) Water ....ccocevviiieiiieeece e
(e) Curing Materials (Note 4) ..............
() Emulsified Asphalt (Note 5)
(g) Concrete Admixture 1021.01-1021.04
(M) FIY ASN oot 1010.03

Note 1. Coarse aggregate shall be gradation CA-6, CA-7, CA-10 or CA-11,
Class D quality or better.

Note 2. Fine aggregate shall be FA-1 or FA-2.
Note 3. Portland Cement Type 1 shall be used.
Note 4. Membrane Curing Compound shall be Type IlI.
Note 5. RS-1, RS-2, CRS-1 or CRS-2 shall be used.
312.30 Equipment. Equipment shall meet the requirements of Article 420.03.
CONSTRUCTION REQUIREMENTS

312.31 Proportioning. At least 60 days prior to start of placing CAM II, the
Contractor shall submit samples of materials for proportioning and testing. The
mixture shall contain a minimum of 120 kg (200 Ibs.) of portland cement per cubic
meter (cubic yard), except that a maximum of 15% of cement may be replaced by fly
ash at a 1:1.5 cement-to-ash ratio (weight basis). Blends of coarse and fine
aggregates will be permitted, provided the volume of fine aggregate does not exceed
the volume of coarse aggregate. The Engineer will determine the proportions of
materials for the mixture.

Air-entraining admixture and water-reducing admixture shall be added.
Water-reducing admixtures shall be added to the mixer separately from air-entraining
admixtures according to the manufacturer's printed instructions. The air-entrainment
agent and the other admixture(s) shall be compatible. The water and air content of
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freshly mixed air-entrained CAM Il shall be based upon trial mixes with the materials
to be used in the work adjusted to produce a mixture of the required plasticity,
workability and durability. The mixture shall have a relative durability of 80% at 100
cycles when tested according to AASHTO T 161 Procedure B. The percentage of
air-entrainment shall not be less than 7 percent or more than 10 percent. Air content
shall be determined according to Article 1020.08. The mix shall have a slump
of 25 mm (1 inch) to 75 mm (3 inches). Slump shall be determined according to
Article 1020.07.

312.32 Mixing and Placing. CAM I shall be mixed according to Article
1020.11(c). No CAM Il shall be deposited on a frozen or muddy subgrade or when
the air temperature in the shade is less than 4 °C (40 °F.). Forms and form setting
shall conform to Article 420.06 or as approved by the Engineer. The use of a
mechanical form tamper will not be required. When a slipform paver will be used for
placing the pcc or CRC pavement, the CAM Il subbase shall be constructed to a width
150 mm (6 inches) wider than the width outside-to-outside of the slipform paver's
tracks. When this results in a width greater than shown on the plans or typical
section, such extended width will not be measured for payment but shall be included
in the unit price bid for the CAM Il subbase. Placing CAM Il shall conform to the
requirements of Article 420.07, except that a mechanical concrete spreader will not
be required. Vibratory screeds will be permitted. Slipform paving methods may be
used, provided the requirements of Article 420.17, paragraphs 1, 2, 7 and 10 are met.

312.33 Finishing and Testing.  After the CAM Il subbase has been struck off
and consolidated, and while it is still plastic, the surface including the paver trackline
shall not have variations of more than 5 mm (3/16 inch) in 3 m (10 ft) measured
parallel with the centerline of pavement. Any depressions shall immediately be filled
with fresh CAM II mix, struck off, consolidated and refinished. Bumps shall be cut
off and the area refinished. The finished surface shall not be textured, but shall be
closed.

CAM Il samples shall be furnished by the Contractor and shall be taken from
unconsolidated material on grade to determine the air content or slump. Testing shall
be according to Article 1020.07 and 1020.08.

312.34 Curing. Immediately after the finishing operations have been
completed, the surface shall be cured and protected according to Articles
1020.13(a)(4), 1020.13(c) and 1101.09. All areas of membrane curing compound
damaged by rain or other cause within the required three-day curing period shall be
repaired by applying another coat as above. Membrane curing compound damaged
after the three-day curing period shall be repaired with membrane curing compound
as above or with emulsified asphalt applied at the approximate rate of 1 L/mZ (0.20
gal. per sq. yd.) to the surface with a pressure distributor meeting the requirements
of Article 1102.05.

312.35 Protection.  Minor construction traffic will not be permitted on the
completed subbase for at least 3 days and no batch or haul trucks will be permitted
on the completed subbase unless approved by the Engineer. The Contractor shall
remove and replace at the Contractor's own expense any CAM II mixture which is
unsatisfactory due to rain, freezing or other climatic conditions; damaged by traffic;
or which is unsatisfactory due to failure to comply with any of the requirements
specified.
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STABILIZED SUBBASE - GENERAL

312.36 Tolerance in Thickness.  The subbase shall be constructed to the
thickness shown on the plans. Determination for the subbase thickness will be based
on thickness measurements, taken either at cored points or at the edge of the
subbase. When the constructed thickness is less than 90 percent of the specified
thickness, it shall be brought to the specified thickness by increasing the thickness
of portland cement concrete pavement or removal and replacement with new mixture
at no additional cost, except for the following:

@)

(b)

Bituminous Aggregate Mixture Subbase - correction with additional
bituminous aggregate mixture will be allowed.

When continuously reinforced concrete pavement is to be constructed -
correction shall be only by removal and replacement.

The surface elevation of the completed subbase, shall not exceed by more than
5 mm (3/16 inch) the surface elevation shown on the plans or authorized by the

Engineer.

312.37 Method of Measurement.

@)

(b)

Contract Quantities. The requirements for the use of Contract Quantities
shall conform to Article 202.07(a).

Measured Quantities. Stabilized subbase of the thickness specified will be
measured for payment in place and the area computed in square meters
(square yards). The width for measurement will be from outside to outside
of the top of the final layer of the completed work as shown on the plans
or as directed by the Engineer. The liquid asphalt for the curing coat for
either the cement aggregate mixture or pozzolanic aggregate mixture, and
any sand cover required will not be measured for payment.

312.38 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for STABILIZED SUBBASE of the thickness specified,
which price shall be payment in full for the work constructed including any liquid
asphalt or sand for curing coat.
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BASE COURSE

SECTION 350. LIME STABILIZED SOIL MIXTURE

350.01 Description.  This item shall consist of the construction of a lime
stabilized soil mixture composed of "reactive soil", lime, and water which shall be
considered as base course. The work shall be performed and measured and paid for
according to the requirements of Section 310, except that the lime-soil mixture used
shall provide a minimum laboratory average compressive strength of 1000 kPa (150
psi). The references in Section 310 to subbase shall be construed to include base
course.

SECTION 351. AGGREGATE BASE COURSE

351.01 Description. The base course shall consist of furnishing and placing
one or more courses of aggregate on a prepared subgrade or subbase.

351.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

ltem Article/Section
() BN [0 (=To I- L= USRI 1004.04

351.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(@) Tamping ROIET ......c.eviiiieiiie e 1101.01
(b) Pneumatic-Tired ROIET ..........ooiiiiiiiiiiiieee e 1101.01

(c) Three-Wheel Roller (Note 1)
(d) Tandem Roller (Note 1) 1101.01
(B) SPIrEAUET .....eevviieee ettt e 1102.04
(f) Vibratory Machine (Note 2)

Note 1. Three-wheel or tandem rollers shall weigh from 5.5 metric tons (6

tons) to 9 metric tons (10 tons) and shall weigh not less than 35 N/mm (200

Ibs. per inch) nor more than 60 N/mm (325 Ibs. per inch) of width of the roller.

Note 2. The vibratory machine shall meet the approval of the Engineer.
CONSTRUCTION REQUIREMENTS

' 351.04 Subgrade. The subgrade shall be prepared according to Section 301
except Articles 301.04 and 301.05 will not apply.

351.05 Base Course. The construction of the base course shall conform to the
following requirements:

(@) General. The aggregate shall be uniform in gradation. Wetting the
aggregate in cars, bins, stockpiles or trucks will not be permitted.

The base course shall be constructed in layers not more than 100 mm
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(4 inches) thick when compacted, except that if tests indicate that the
desired results are being obtained, the compacted thickness of any layer
may be increased to a maximum of 200 mm (8 inches). The aggregate
shall be deposited full-lane width, directly on the prepared subgrade or on
the preceding layer of compacted aggregate with a spreader. When placed,
it shall be free from segregation and shall require minimum blading or
manipulation. Immediately after the material has been placed, it shall be
compacted with a tamping roller, or with a pneumatic-tired roller, or with a
vibratory machine, or with a combination of any of the three. The top layer
shall be given a final rolling with a three-wheel or tandem roller. The
manner of compaction shall be approved by the Engineer.

If any subgrade material is worked into the base material during the
compacting or finishing operations, all granular material within the affected
area shall be removed and replaced with new aggregate. The Engineer
may restrict hauling over the completed or partially completed work after
inclement weather or at any time when the subgrade is soft and there is a
tendency for the subgrade material to work into the base material.

Type A. The aggregate used for preparing Type A Base Course shall
have a bearing ratio of not less than 80, except that if the aggregate used
is crushed gravel, crushed stone or crushed slag, the bearing ratio will not
be required.

The bearing ratio will be determined according to the Standard Methods
adopted by the Department.

The Contractor shall, at his/her own expense, submit to the Engineer, a
sample of the aggregate to be used for Aggregate Base Course, Type A,
at least 15 days prior to starting construction. The sample so submitted
will be tested by the Department for acceptance.

Before the aggregate is deposited on the subgrade, it shall contain the
amount of moisture required for compaction. The amount of moisture
required shall be that determined by the Engineer for the material and
compaction methods being used. The water and aggregate shall be mixed
at a central mixing plant. The plant shall be equipped with a mechanical
mixing device, and aggregate and water measuring devices, meeting the
approval of the Engineer.

The granular material shall be compacted to not less than 100 percent of
the standard laboratory density. The standard laboratory density shall be
the maximum density determined according to AASHTO T 99 (Method A
or C). A course particle correction according to AASHTO T 224 shall be
used with Method A and may be used with Method C.

The density of the compacted Base Course, Type A, will be determined by
the Engineer at regular intervals according to AASHTO T 191 or AASHTO
T 238 and T 239, or by other methods approved by the Engineer.

If these tests indicate that the base course does not comply with the density
requirements, additional wetting, if necessary, and rolling will be required
until the density is obtained. Moisture shall be added to the material during
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compaction only when it is necessary to increase the percentage of
moisture to obtain the required density.

(c) Type B. The moisture content for Type B base course shall be sufficient
to prevent segregation of the aggregate. Water shall be added as required
by the Engineer to obtain compaction satisfactory to the Engineer. The use
of a central mixing plant to obtain moisture sufficient for compaction will be
permissible.

351.06 Tolerance in Thickness. The base course shall be constructed to the
thickness shown on the plans. Thickness determinations will be made at such points
as the Engineer may select. When the constructed thickness is less than 90 percent
of the specified thickness shown on the plans, aggregate shall be added to obtain the
required specified thickness.

351.07 At Bridges, Railroad Grade Crossings and Existing Pavement. The
base course adjacent to bridges, railroad grade crossings and existing pavement shall
be 75 mm (3 inches) (compacted) greater in depth than the typical section, with the
surface at the established grade. The width at bridges and railroad grade crossings
shall be the same as the typical section. At existing pavement, the width shall be as
shown on the plans or as directed by the Engineer. This 75 mm (3 inch) increase in
depth shall be made at a uniform rate in a distance of 15 m (50 ft.). The cost of
excavation in this transition shall be considered as included in the cost of the base
course.

351.08 At Side Roads, Entrances and Mailboxes. The material used at side
roads, entrances and mailbox turnouts shall be the same as that used to construct the
base course.

After the shoulders have been completed, the subgrade shall be excavated and
the bottom of the excavation shall be compacted in a manner approved by the
Engineer. The earth excavated in preparing the subgrade shall be disposed of within
the right of way, as directed by the Engineer, within a distance of 300 m (1000 ft.)
from the place of excavation.

The excavation, preparation of subgrade and disposal of surplus excavation shall
be considered as included in the cost of the base course.

351.09 Shaping, Trimming, Finishing and Opening to Traffic. All shaping,
trimming and finishing shall conform to Section 212. The road shall be opened to
traffic according to Article 701.05(b)(1).

351.10 Maintaining. The Contractor shall maintain the base course until the
entire section is accepted. In no case shall the maintenance period be less than 10
days for any portion of the road.

In lieu of the above specified minimum 10-day maintenance period, the
Contractor, at his/her option, may elect to proof roll the completed aggregate base
course. The test vehicle for proof rolling shall consist of a tandem axle truck loaded
to a minimum gross weight of 18100 kg (40,000 Ibs.). Proof rolling shall consist of
40 passes in each lane of the completed aggregate base course. Any failures in the
base that occur during the proof rolling shall be immediately repaired and shall be
subjected to an additional 5 passes of the test vehicle after the initial 40 passes are
completed. This process shall be repeated, if necessary, until all failed areas pass
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the proof rolling.

351.11 Method of Measurement.  Aggregate used for base course will be
measured for payment in metric tons (tons), cubic meters (cubic yards), or square
meters (square yards) of the thickness specified. Aggregate used for maintenance
will be measured for payment in metric tons (tons). The unit of measurement will
be shown on the plans.

Water required to be added for compaction on the grade will not be measured
for payment but shall be considered as included in the cost of the item of work being
constructed.

The requirements for the use of contract quantities and measured quantities shall
conform to Article 311.08(a) and 311.08(b), respectively.

351.12 Basis of Payment. This work will be paid for at the contract unit price
per metric ton (ton), or cubic meter (cubic yard), for AGGREGATE BASE COURSE,
TYPE A, or AGGREGATE BASE COURSE, TYPE B, or at the contract unit price per
square meter (square yard) for AGGREGATE BASE COURSE, TYPE A or
AGGREGATE BASE COURSE, TYPE B of the thickness specified.

Additional aggregate required for maintenance will be paid for at the contract unit
price per metric ton (ton) for AGGREGATE BASE COURSE, TYPE A, or
AGGREGATE BASE COURSE, TYPE B.

Except as specified above for the additional aggregate required for maintenance,
the work of maintaining or proof rolling the completed aggregate base will not be paid
for separately, but shall be considered as included in the unit prices bid for the
construction items involved, and no additional compensation will be allowed.

SECTION 352. SOIL-CEMENT BASE COURSE

352.01 Description. This work shall consist of the construction of a
soil-cement base course composed of soil, portland cement and water.

352.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(&) Portland Cement (NOTES 1 & 2) .ooevveiiieeiiiiieeieee e 1001
(b) Soil (Note 3)
(0 L= (=] S SSOPRRRRRPR 1002

Note 1. Bulk cement may be used for travel plant method providing the
equipment for handling, weighing and spreading the cement is approved by
the Engineer.

Note 2. Either Type 1 or Type 1A Portland cement shall be used.

Note 3. The soil incorporated in the soil-cement base course shall consist
of the existing soil in the roadway, imported soil, or a mixture of both,
approved by the Engineer. Imported soil used in the base course shall all
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pass a 37.5 mm (1 1/2-inch) sieve and shall contain not more than 15
percent retained on a 25-mm (1-inch) sieve. The base course material,
whether consisting entirely of existing roadway soil, imported soil, or a
mixture of both, shall all pass a 75-mm (3-inch) sieve and not more than 45
percent shall be retained on the 4.75 mm (No. 4 ) sieve.

352.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
() Pressure DiStribULOr .........ccccvviieiiiiiiiiec e 1102.05
(b) Pneumatic-Tired Roller .................. 1101.01(a)
(€) Rotary Speed MIXEI ......cooiiuiiiiaeieeiie e 1101.06
(d) Tamping Roller (Note 1) ................ 1101.01(d)
(e) Tandem Roller (Note 2) ................. 1101.01(e)
(f) Three-Wheel Roller (Note 2) ......... 1101.01(e)

(g) Traveling Mixing Plant (NOte 3) .....c..ooeiiiiiiiiiiiei e 1101.07
(h) Vibratory Machine (Note 4)

Note 1. In addition to the requirements of Article 1101.01(d), the tampers
shall be long enough to penetrate within 25 mm (1 inch) of the subgrade on
the initial rolling.

' Note 2. Three-wheel rollers and tandem rollers shall weigh from
5.5 metric tons (6 tons) to 9 metric tons (10 tons) and shall weigh not less
than 35 N/mm (200 Ibs per inch) nor more than 60 N/mm (325 Ibs. per inch)

width of roller

Note 3. When more than 10000 m2 (12,000 sq. yds.) of soil-cement base
course are to be processed, a traveling mixing plant will be required together
with any machine, or combination of machines, or equipment which will
produce in one pass completed soil-cement base course meeting the
requirements of these Specifications. Mixing devices approved by the
Engineer may be used when less than 10000 m2 (12,000 sg. yds.) of
soil-cement base course are to be processed.

Note 4. The vibratory machine shall meet the approval of the Engineer.

352.04 Composition, Moisture-Density Tests and Control Factors. When
imported soil is used in the base course, the Contractor shall, at his/her own expense,
submit to the Engineer a minimum of 10 kg (25 Ibs.) of cement and 70 kg (150 Ibs.)
of base material which the Contractor proposes to use in the mixture. These
materials shall be furnished at least 60 days prior to the construction of the
soil-cement base course and will be used to determine preliminary proportion of the
mixture composition. Samples of the materials shall be taken under the supervision
of the Engineer.

The actual proportions of cement, water and soil material will be set by the
Engineer before work begins and will be based on tests conducted on mixtures
composed of constituent materials to be incorporated into the soil-cement base
course. Samples of the mixture will be tested according to AASHTO T 135 and
AASHTO T 136, and the maximum allowable losses as determined by either of these
tests shall be as follows:
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Soil Group Classification Maximum Allowable Loss (%)
AL, A-2-4, A-2-5, A3 s 14
A-2-6, A-2-T, A4, A5 s 10
T AR 7

The soil material will be classified according to AASHTO M 145. The right is
reserved by the Engineer to make such changes in proportion during the progress
of the work as the Engineer may consider necessary.

In addition to meeting the requirements of the above durability tests, the design
mixture shall have a 7-day compressive strength of not less than the design strength
specified. The design strength will be based on laboratory specimens prepared
according to AASHTO T 134 which have been moist-cured for 7 days. The
specimens shall be capped and soaked 4 hours immediately prior to testing.

The optimum moisture content and standard laboratory density will be
determined according to AASHTO T 134.

CONSTRUCTION REQUIREMENTS

352.05 General. The soil-cement base course shall be placed only when the
temperature of the subgrade, measured 50 mm (2 inches) to 75 mm (3 inches) below
the surface, is above 10 °C (50 °F.), and the air temperature in the shade is above
4 °C (40 °F.).

352.06 Preparation. The area to be processed shall be carefully shaped to the
proper grade and cross section and shall be void of all vegetation and other
objectionable material.

The subsoil under the area to be processed shall be firm and capable of
supporting, without displacement, the equipment used in the construction of the
soil-cement base, and also other traffic, prior to acceptance of the preparation work.
Any soft or unstable subsoil shall either be made stable or removed and replaced with
suitable material. If the unstable subsoil is stabilized with cement, the provisions of
this Specification shall apply except as modified by the Engineer. If the unstable
subsaoil is removed and the plans or Special Provisions do not show the method of
disposal of the unstable soil, it shall be used to widen embankments, flatten slopes
or be disposed of as directed by the Engineer.

352.07 Pulverizing.  When necessary, the soil to be processed shall be
scarified and pulverized prior to the application of the cement. Pulverizing shall be
continued until the soil meets the gradation requirement specified in Article 352.10
and the moisture content of the soil does not exceed that which will permit a uniform
mixture of soil and cement.

352.08 Spreading Cement. The quantity of cement as determined under
Article 352.04 shall be uniformly spread on the soil with a mechanical spreader in a
manner satisfactory to the Engineer. The spreading operations shall be limited to
such an area that all the operations specified in Articles 352.08 to 352.11, inclusive,
will be continuous and completed during the daylight hours; and the operations
specified in Articles 352.09 to 352.11, inclusive, completed in 6 hours.

No cement shall be spread unless the soil and subgrade meet the requirements
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of Articles 352.05, 352.06 and 352.07, and the percentage of moisture in the soil does
not exceed the quantity which will permit a uniform mixture of soil and cement during
the mixing operations.

No equipment except that used in spreading and mixing will be allowed to pass
over the spread cement and this equipment shall be operated in such a manner as
to avoid displacement of cement.

Cement which has been damaged by hydration due to rain prior to or during the
mixing operations, which has been damaged while spread contrary to the above
mentioned requirements, or which has been displaced by the Contractor's equipment
or other traffic, shall be replaced by the Contractor at his/her own expense.

352.09 Dry Mixing. Dry mixing of soil and cement is required when mixing
equipment other than a traveling mixing plant is used. After the cement is spread, it
shall be mixed with the pulverized soil. No cement shall be mixed below the desired
depth. Mixing shall be accomplished with mixing devices approved by the Engineer
and shall be continued until the resulting mixture is homogeneous and uniform in
appearance.

The mixing operations shall be confined within the lines shown on the plans and
spill-over of material on the shoulders shall be avoided.

When any of the operations from the start of soil and cement mixing through final
compaction are interrupted for more than 30 minutes for any reason, the entire
thickness of the base course shall be thoroughly loosened, reprocessed, and shall
be completed within the specified time limits for these operations. When the
uncompacted soil-cement mixture is wet by rain so that the average moisture content
exceeds the tolerance given in Article 352.10 at the time of final compaction, the
portion being processed shall be reconstructed according to this Specification and at
the expense of the Contractor.

352.10 Moist Mixing.

(&) With Equipment Other Than a Traveling Mixing Plant. If a traveling mixing
plant is not used, water shall be immediately applied uniformly and
incorporated into the dry-mixed soil and cement in quantities which will
produce the required moisture content for the soil-cement mixture.

Water supply and pressure distributing equipment shall be provided which
will ensure the application of all water required on the section being
processed within 3 hours. Each application or increment of water shall be
at least partially incorporated into the mixture if necessary to avoid
excessive concentration of water on and near the surface.

After the last increment of water has been added, mixing shall be continued
until a uniform mixture of soil, cement and water is obtained. Particular care
shall be exercised to ensure satisfactory moisture distribution along the
edges of the section and for the full depth of treatment.

When water application and moist mixing is completed, the percentage of
moisture in the fraction of the mixture passing a 25 mm (1-inch) sieve, on
a basis of dry weight, shall be between 80 and 100 percent of the optimum
moisture content for sandy soils, and between 100 and 120 percent of the
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optimum moisture content for silty and clayey soils. At completion of moist
mixing, 100 percent of the soil shall pass a 25 mm (1-inch) sieve and at
least 80 percent shall pass a 4.75 mm (No. 4) sieve, exclusive of gravel or
stone retained on these sieves.

(b) With a Traveling Mixing Plant. After the cement is spread, it shall be mixed
with soil and water with a traveling mixing plant. No mixing shall be done
below the desired depth. Mixing shall be at such rate that, or shall be
repeated until, a uniform mixture of soil, cement and water is obtained.
Particular care shall be exercised to ensure a satisfactory mixture along the
edges of the section and for the full depth of treatment. At the completion
of the mixing operation, the moisture content and gradation of the mixture
shall be as specified in Article 352.10(a).

352.11 Compaction and Finishing.  Compacting the soil-cement mixture shall
be a continuation of the moist mixing operation in such a manner that the soil-cement
mixture does not remain undisturbed after mixing and before compacting for more
than 30 minutes. Prior to the beginning of compaction, the mixture shall be in a loose
condition for its full depth and width. The mixture shall then be uniformly compacted
with tamping rollers in conjunction with other compaction equipment until the specified
density has been obtained. Particular care shall be exercised to ensure satisfactory
density along the edges of the section and adjacent to construction joints. The type,
size, and number of compactors, and the rate of their operation, shall be such that the
section being processed can be compacted within 2 hours.

When initial compaction of the soil-cement mixture is nearing completion, the
surface of the base course shall be shaped to the required lines, grades and cross
section, and compaction continued until uniform and adequate compaction is
obtained. If necessary to attain satisfactory surface grade, the surface shall be lightly
scarified with a nail drag, spike-tooth harrow or weeder, and reshaped. The resulting
surface then shall be thoroughly rolled with a three-wheel or tandem roller, or a
pneumatic-tired roller, or both, of the size and type specified in Article 352.03,
Equipment, and meeting the needs of the work. The moisture content of the surface
material shall be maintained at or slightly above its specified optimum during all
finishing operations and until the curing material is applied.

Surface compaction and finishing shall be done in such a manner as to produce
a smooth, closely knit surface, relatively free from cracks, ridges, low spots, or loose
material, conforming to the crown, grades, and lines shown on the plans. When
directed by the Engineer, surface finishing methods may be varied provided a smooth,
dense, uniform surface, free of surface compaction planes, is produced.

The density of the soil-cement base course will be determined by the Engineer
near the end of the finishing operations. Any portion of the base course that has a
density less than 95 percent of the standard laboratory density or which is 13 mm
(1/2-inch) thicker or thinner than the required thickness, shall be corrected or removed
and replaced to meet this Specification. The standard laboratory density for field
control of mixed-in-place soil-cement will be determined from samples of the field
mixture, prior to compaction, according to AASHTO T 99, Method A. The standard
laboratory density of soil-cement mixtures produced at a central plant will be
determined according to AASHTO T 134, Method A or B. The following
modifications are applicable:

All standard laboratory densities will be adjusted to compensate for differing
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percentages of particles retained on the 4.75 mm (No. 4) sieve according to
AASHTO T 224.

A standard laboratory density will be obtained for each in-place compaction test
of field-mixed mixture.

The drying apparatus for moisture determination for field control will consist of a
stove, oven or other suitable equipment.

The density of the compacted soil-cement base course will be determined by the
Engineer at regular intervals according to AASHTO T 191 or AASHTO T 238 and
T 239, or by other methods approved by the Engineer.

The completed and cured base course will be tested for soundness by the
Engineer by dropping a mattock handle from a perpendicular position. Any portion
of the base course which does not produce a solid ring when so tested, or which does
not produce a good rebound of the mattock handle will be further investigated. Any
correction or replacement directed by the Engineer according to this Article shall be
considered as included in the cost of the work and will not be paid for directly.

352.12 Protection and Cover.  After the soil-cement base course has been
finished as specified herein, it shall be protected against drying for a period of 7 days
by applying a bituminous material according to the requirements of Article 312.19
except that the bituminous material shall be applied as soon as possible after the
completion of finishing operations, but in no event shall the finished soil-cement base
course remain without cover for more than 14 hours unless prolonged rain intervenes.
The reference in Article 312.19 to cement aggregate mixture and to subbase shall
be construed to include soil-cement base course and base course, respectively.

352.13 Construction Joints. At the end of each day's construction, a straight
transverse construction joint shall be formed by cutting back into the completed work
to form a vertical face. Damage to completed work shall be avoided. The base
course shall be constructed and finished full width each day without longitudinal joints.

352.14 Opening to Traffic. The road shall be opened to traffic according to
Article 701.05(b)(2).

352.15 Maintenance. The Contractor shall maintain, at his/her own expense,
the entire base course in a manner satisfactory to the Engineer until the surface
course has been constructed. Maintenance shall include immediate repairs of any
defective or damaged portions of the base course. Repairs or replacements shall be
made in such a manner as to ensure restoration of a uniform surface and durability
of the portion repaired or replaced.

The Contractor shall also remove and replace, at his/her own expense, any
soil-cement base course which is unsatisfactory due to its being placed over
excessively wet or otherwise unstable subgrade; damaged by rain, freezing or other
climatic conditions; damaged by traffic; or which is unsatisfactory due to failure to
comply with any of the requirements specified.

352.16 Tolerance in Thickness. Soil-cement base course shall be
constructed to the thickness shown on the plans. Determination of base thickness
will be based on thickness measurements at cored points taken at locations selected
by the Engineer. Any portion of the soil-cement base course that is less than 90
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percent of the specified thickness shall be removed and replaced with new material
to the correct thickness by the Contractor at his/her own expense.

352.17 Method of Measurement.

@)

(b)

Contract Quantities. The requirements for the use of Contract Quantities
shall conform to Article 202.07(a).

Measure Quantities. The work shall be measured for payment according
to the following methods:

(1) Processing of soil-cement base course will be measured for payment
in place and the area computed in square meters (square yards) of
soil-cement base course completed and accepted.

(2) Cement incorporated in the soil-cement mixture will be measured for
payment in kilograms (hundredweights), but payment will not be made
for cement in excess of 105 percent of the amount specified by the
Engineer.

(3) Removal and disposal of unstable or unsuitable subsoil will be
measured for payment as Earth Excavation as specified in Article
202.07(b).

(4) Replacement of unstable or unsuitable subsoil will be measured for
payment as Embankment as specified in Article 205.09(b).

(5) Cement treatment of unstable subsoil, if required by the Engineer, will
be measured for payment according to (1) and (2) above.

(6) Water used for mixing, compacting and finishing will not be measured
for payment, but shall be considered as included in the cost of
Processing Soil-Cement Base Course.

(7) Any materials used or required for protection and cover will not be
measured for payment but shall be considered as included in the cost
of Processing Soil-Cement Base Course.

352.18 Basis of Payment. This work will be paid for at the contract unit prices
as follows:

@)

(b)
(©

(d)

(e)

Per square meter (square yard) for PROCESSING SOIL-CEMENT BASE
COURSE.

Per kilogram (hundredweight) for CEMENT.

Per cubic meter (cubic yard) for EARTH EXCAVATION for the removal and
disposal of unstable or unsuitable subsoil.

Per cubic meter (cubic yard) for EMBANKMENT for the replacement of
unstable or unsuitable subsoil.

Cement treatment of unstable subgrade soil, when specified by the
Engineer, will be paid for at the contract unit prices for (a) and (b) above.
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Art. 353.01 Base Course
' SECTION 353. PORTLAND CEMENT CONCRETE
BASE COURSE

353.01 Description. This work shall consist of constructing a portland cement
concrete base with or without reinforcement as specified.

353.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
() Portland Cement CONCIELE ..........cueeiieiiiiiiiieeeaiiee e e e e e e 1020
(b) ReiNfOrcemMENt BArS ........cccooiiiiiiiiiiiiiiee et 1006.10
(c) Longitudinal Metal Joints, Pins, Bar SUPPOItS .......ccccooviieeeeiniineenn. 1006.11

353.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(B) FOIMS ettt e e e e e e e e e e s 1103.05
(D) FOIrMIESS PAVET ..ottt 1103.16
(C) FOIM GrAOEI ...ooeiiiiiiiieee ettt 1103.06
(d) Water Supply EQUIPDMENT ....covviiiiiieiiie e 1103.11

(e) Batching and Weighing Equipment 1103.02-1103.03
() CONCrete MIXEIS ..ottt 1103.01
(g) Truck Agitator ............. 1103.01
(h) Nonagitator Truck 1103.01
(i) Heavy Subgrade Template ...........ccoccieiiiiiiiiiiiiie e 1103.10

() Subgrade Planer ..........cccccceeviieene 1103.08
(k) Subgrade Machine 1103.09
() Finishing Machine 1103.13
(m) Mechanical Longitudinal Float or Concrete Finisher Float . 1103.14-1103.15

(N)  VIDFator ..o 1103.12, 1103.17
(o) Miscellaneous Equipment 1103.17
(p) Membrane Curing EQUIPIMENT ........cooiiiiiiiiiieiiiee e 1101.09

CONSTRUCTION REQUIREMENTS

353.04 General. The use of slip form paving will be permitted at the option of
the Contractor. If the Contractor cannot obtain satisfactory results without the use
of forms, the Department reserves the right to require the use of forms without
additional compensation to the Contractor.
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These items of work shall meet the following requirements:

Item Article/Section
(@) Preparation of Subgrade or Subbase ..........ccccoeiiiiiiiiiii e
(b) Joints
(C) ReMOVING FOIMIS ..ooiiiiiiiiiie e
(d) Protection of PAVEMENT ........coooiiiiiiiiiei e
(e) Concrete Pavement-Slip Form Method ......................
(f) Temperature Control for Placement ............c..ccccueveee..
(g) Tolerance in ThICKNESS .......cocoviiiiiiiiii e
(h) Bridge Approach Pavement ............c.cooeiiiiiiiieeiiiiieee e
(i) Opening to Traffic (NOE 1) ...ceeeiiiiiiiiiiieiieee e

Note 1. The references in Article 701.05(c)(6) to portland cement concrete
pavement shall be construed to include portland cement concrete base
course.

353.05 Forms and Form Setting. Forms and form setting shall conform to the
requirements of Article 420.06, except that the use of mechanical form tamper will
not be required.

353.06 Placing Concrete. Placing concrete shall conform to the requirements
of Article 420.07, except that a mechanical concrete spreader will not be required.
When the base course is to be struck off and consolidated by either the vibrating
screed method or the hand method, the concrete adjacent to both side forms shall
be compacted with a vibrator inserted into the concrete and worked along the entire
length of the forms before the finishing operations are started.

Transit mixers or trucks will be permitted on the finished subgrade or subbase
when permitted by the Engineer. Approval will be withdrawn if rutting develops in the
subgrade or subbase which would reduce the plan thickness of the base course.

353.07 Transverse Construction Joints. Transverse construction joints shall
be constructed according to Article 420.10(g) except that No. 20 (No. 6) tie bars 900
mm (36 inches) long shall be centered across the joint on 375-mm (15-inch) spacings.

353.08 Adjacent to Railroad Grade Crossing. PCC base course adjacent to
railroad grade crossing shall be constructed according to Article 420.20 except that
when the main line pcc base course thickness is greater than 225 mm (9 inches), the
thickness of the pcc base course adjacent to the railroad grade crossing shall be
constructed to the same thickness as the main line.

353.09 Adjacent to Bridge Approach Pavement or Existing Pavement. The
bituminous plug adjacent to bridge approach pavement or existing pavement shall be
constructed of bituminous concrete binder course mixture according to the applicable
requirements of Section 406. At the Contractor's option, Class | bituminous concrete
surface mixture may be used in lieu of the binder course mixture.

353.10 Final Strike Off, Consolidation and Finishing. The concrete shall be
struck off, consolidated and finished according to Article 420.11, except the
straightedging specified under Article 420.11(c) shall be performed until the entire
surface does not vary more than 5 mm (3/16 inch) from the straightedge and the final
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finish shall be according to Article 420.11(e), Type B.

353.11 Surface Test. The finished surface of the base course shall be within
the tolerance of the following surface trueness test:

The base course will be tested for trueness in each wheel lane at the expiration
of the required curing or protection period. The surface will be tested by means
of a 5-m (16-ft.) straightedge placed parallel to the centerline of the base course,
parallel to the grade line and touching the surface. Surface variations which
exceeds 10 mm (3/8 inch) will be marked and shall be removed by an approved
grinding device consisting of multiple saws. The use of a bushhammer or other
impact devices will not be permitted. Determination of base course thickness
will be made after the removal of high spots.

353.12 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Portland cement concrete base course will be
measured in place and the area computed in square meters (square
yards). The width shall be as shown on the plans or as directed by the
Engineer.

Reinforcement bars will be measured in kilograms (pounds) according to
Article 508.07.

353.13 Basis of Payment. This work will be paid for at the contract unit prices
per square meter (square yard) for PORTLAND CEMENT CONCRETE BASE
COURSE and HIGH-EARLY STRENGTH PORTLAND CEMENT CONCRETE BASE
COURSE, of the thickness specified.

| Reinforcement bars in special concrete slabs will be paid for according to Section
| 508.

The unit prices bid for the various items of pc concrete base course shall include
any added thickness of base course adjacent to railroad grade crossings.

' The bituminous plug at railroad grade crossing, bridge approach pavement or

existing pavement will be paid for at the contract unit price per metric ton (ton) for
BITUMINOUS CONCRETE BINDER COURSE, CLASS |, TYPE 2, as specified in
Section 406.

SECTION 354. PORTLAND CEMENT CONCRETE
BASE COURSE WIDENING

354.01 Description.  This work shall consist of widening existing pavement
with a portland cement concrete base course widening not exceeding 1.8 m (6 ft.) in
width.
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354.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

@)

Item Article/Section
Portland Cement CONCIELE .......covvvviiiieiieeeeeeeeecee e 1020

354.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

(a)
(b)
(©)
(d)
()
0

(0)
(h)
()

0)

Item Article/Section
FOIMS e 1103.05
Water Supply EQUIDMENT ... 1103.11
Batching and Weighing Equipment ...........ccccovvveniieeininenn. 1103.02-1103.03
concrete MIXErS .....cccocvevveniieniieieennene ... 1103.01
Truck AQItator ........ccccooecveieeeiiiiieee e ... 1103.01
Nonagitator Truck (NOE 1) ...ccceviiiiieiiiiieeiie e 1103.01
Finishing Maching .........ccoooiiiiiiiiiii e 1103.13
ViIDrator .......eeeevieiiiiiiiiiiceeeee e .... 1103.12, 1103.17
Miscellaneous EqQUIPMENT .........cccuiiiiiiiiiiiee e 1103.17
Membrane Curing EQUIPMENt .........coovvviiiiee e 1101.09(c)

Note 1. The requirement for special bodies for nonagitating trucks shall not
apply.

CONSTRUCTION REQUIREMENTS

354.04 General. The methods used in performing the following items of work
shall meet the requirements shown in the Articles listed below. The use of slip form
methods for base course widening will be permitted at the option of the Contractor.

(a)
(b)
(©

Item Article/Section
REMOVING FOIMS .ouiiiiiiiiiiiii et e e e e 420.13
Temperature Control for Placement ..........cccocoveiiieeiniieiiieee e 1020.14
Opening and Keeping Road
Open to Traffic (NOtE 1) ...coovieiiiiiieiieie e 701.05(c)(6)

Note 1. The reference in Article 701.05(c)(6) to portland cement concrete
pavement shall be construed to include portland cement concrete base
course widening.

354.05 Subgrade. The subgrade shall be prepared according to Article 420.05
except as follows:

@

(b)

The subgrade excavation shall be to the required depth for at least the full
width of the proposed base course widening prior to placing the concrete.
Excavation of the subgrade shall be as specified in Article 202.06.

The subgrade shall be rolled with a roller of a type approved by the
Engineer. It shall be not less than 300 mm (12 inches) in width and shall
weigh from 9 N/mm (50 Ibs. per inch) to 18 N/mm (100 Ibs. per inch) of
width of the roller.
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Portland Cement Concrete
Base Course Widening

Transit mixers or trucks will be permitted on the finished subgrade when
approved by the Engineer. Approval will be withdrawn if rutting develops
in the subgrade or subbase which reduces the plan thickness of the base
course.

354.06 Constructing Without Forms. If the base course widening is
constructed without forms, the following requirements shall apply:

@)

(b)

(©

The concrete shall be placed on the subgrade in a manner which will not
cause segregation and which will meet the approval of the Engineer. It shall
be struck off to the required elevation and properly consolidated.
Consolidation shall be obtained by the use of internal vibration and by a
mechanical surface vibrator or tamper, or one or more oscillating screeds.
After the concrete has been consolidated, the surface of the concrete shall
be finished by means of a metal plate. The plate shall be the full width of
the widening and shall have a length of not less than 1 m (3 ft.). The plate
shall exert sufficient pressure on the concrete to produce a smooth and
even surface.

The outer edge of the base course widening shall be supported for its full
depth during the placing, consolidating and finishing of the concrete by a
vertical slip form and thereafter by earth banked against the edge, except
that if the consistency and consolidation of the concrete and the equipment
and method used are such that the concrete will retain its form satisfactorily,
the earth support may be omitted.

The device used to construct the base course widening shall be guided by
the edge of the existing pavement, and it shall ride exclusively on the
existing pavement.

354.07 Constructing With Forms.  If the base course widening is constructed
with forms, the following requirements shall apply:

@

(b)

(©)

Forms and Form Setting. Forms and form setting shall conform to the
requirements of Article 420.06, except a mechanical form tamper will not
be required.

Placing Concrete. Concrete shall be placed according to Article 420.07,
except that a mechanical concrete spreader will not be required. Spreading
with shovels will be permitted. The base course widening may be struck
off and consolidated by any of the 3 methods listed in Article 420.11(a).
The concrete adjacent to the side form and the existing pavement shall be
compacted with a vibrator inserted into the concrete and worked along the
entire length of the side form and the existing pavement before the finishing
operations are started.

Final Strike Off and Finishing. The concrete shall be finished to an even
and uniform surface by the use of hand floats or other approved methods.

354.08 Curing and Protection.  The base course widening shall be cured and
protected according to the applicable paragraphs of Article 1020.13. The total amount
of membrane curing compound may be applied in one application
of 1 L/3 m2 (1 gal. per 125 sq. ft.) instead of 2 applications, providing satisfactory
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coverage is obtained.

354.09 Tolerance in Thickness. The concrete base course widening shall be
constructed to the thickness shown on the plans. Determination of concrete base
course thickness and requirements relative to deficient thickness shall be as provided
in Article 407.10, except as follows:

(@) The width of a unit shall be the width of the concrete base course widening
along one edge of the existing pavement.

(b) Edge thickness may be measured instead of measuring the thickness at
cored points. If edge thickness measurements are used, it shall be
understood that references to cores and thickness at cored points will be
applicable; and that the thickness of a unit will be determined in the same
manner as would be done if the thickness had been measured at cored
points.

354.10 Backfill at Edge. Within 24 hours after completion of the base course
widening, the remaining portion of the widening trench shall be backfilled as specified
in Article 202.06. Prior to opening the base course widening to traffic, the Contractor
shall compact the earth backfill adjacent to the base course. Compaction shall be
obtained with a pneumatic-tired roller, to the satisfaction of the Engineer.

354.11 Earth Shoulders. At locations where no provisions have been made
for the repair or improvement of the earth shoulders, they shall be left in as good a
condition as they were before work was started. Such work as the Contractor may
have to perform to meet this requirement shall be done at no extra cost to the
Department.

354.12 Method of Measurement. Portland cement concrete base course
widening will be measured for payment according to Article 353.12.

354.13 Basis of Payment.  Where the Department requires that portland
cement concrete be used, this work will be paid for at the contract unit price per
square meter (square yard) for PORTLAND CEMENT CONCRETE BASE COURSE
WIDENING and HIGH- EARLY-STRENGTH PORTLAND CEMENT CONCRETE
BASE COURSE WIDENING, each of the thickness specified.

When the Contractor has the option of using either portland cement concrete or
bituminous concrete according to Section 356, the work will be paid for at the contract
unit price per square meter (square yard) for BASE COURSE WIDENING, of the
thickness specified.

SECTION 355. BITUMINOUS BASE COURSE

355.01 Description.  This item shall consist of constructing bituminous base
course on a prepared subgrade.

355.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:
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Item Article/Section
(a) Coarse Aggregate (NOTE 1) .....ccocceeeriiiieriiieiiiee e
(b) Fine Aggregate (Note 1) ................
(c) Mineral Filler (Note 1) .......ccccceeennes
(d) RAP Material ........cccueeeeiiiiiiienanns
(e) Bituminous Material (Note 2)

Note 1. The coarse aggregate shall be crushed stone or crushed gravel
CA-6 or CA-10. After processing through the plant, the aggregate(s) shall
contain at least 3 percent minus 75 pum (No. 200) sieve material as
determined by an unwashed sample of the combined hot bin proportions.
When approved by the Engineer, crushed gravel or crushed stone, as
described in Article 1004.01(a), may be blended with not more than 50
percent fine aggregate (passing the 4.75 mm (No. 4) sieve), as described in
Article 1003.03(a), and/or mineral filler to meet the CA-6 or CA-10 gradation.
The percent of fine aggregate in the blend will be based on the cold feed
proportions. Blending proportions shall not be changed during the progress
of the work without permission from the Engineer. The coarse aggregate
shall be Class C quality or better. When used, fine aggregate shall be Class
C quality or better.

' Note 2. The bituminous material used for this work shall be one of the
following grades of asphalt cements: AC-10 or AC-20. When the pavement
has a structural number (Dt) of 3.00 or less, AC-5 or AC-10 shall be used.
When RAP material is used, AC-2.5, AC-5 or AC-10 shall be used. The
Engineer reserves the right to specify the grade which shall be used. The
bituminous material shall not be changed during the progress of the work
without permission from the Engineer.

355.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Iltem Article/Section
(a) Self-Propelled Pneumatic-Tired Roller (Note 1) ......ccccoeecvveeeeeniinnnnn. 1101.01
(b) Three-Wheel Roller (NOte 2) .....cocouvveeieeiiiiiiee e 1101.01
(C) Vibratory ROIET .....c.uveeiiee et 1101.01

(d) Tandem Roller (NOte 3) ......oueiiiiiiiiiee e 1101.01
() Hot-Mix Plant (NOE 4) ......oooiiieiiiiieisiie et 1102.01
() Spreading and Finishing Machine (Note 5) ........cccccceeevviiieeeeeicinenen.

(g) Pressure Distributor
(h) Heating Equipment
(i) Trench Roller ..............
() Hot-Mix Surge Bins

Note 1. The self-propelled pneumatic-tired roller shall develop a

' compression of not less than 55 N/mm (300 Ibs. per inch) nor more than
85 N/mm (500 Ibs. per inch) of width of tire tread in contact with the
bituminous surface. The tires shall be inflated to an air pressure of not less
than 550 kPa (80 psi).

Note 2. The three-wheel roller shall have a mass (weight) of
5.5 to 9 metric tons (6 to 10 tons) and shall have a unit compression on
the drive wheels of not less than 55 N/mm (300 Ibs. per inch) nor more
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Bituminous Base Course Art. 355.03

than 70 N/mm (400 Ibs. per inch) of roller width.

Note 3. The tandem roller shall have a mass (weight) of 7 to 11 metric tons
(8 to 12 tons) and shall have a unit compression on the drive wheels of not
less than 45 N/mm (250 Ibs. per inch) nor more than 70 N/mm
(400 Ibs. per inch) of roller width.

Note 4. A hot-mix plant conforming to Article 1102.01 will be required
except that Articles 1102.01(a)(5), (8), and (9), 1102.01(b)(2) and (7),
1102.01(c)(1) and (5), and the requirements of a metering system for the
collected dust will not apply. When aggregates are blended, aggregate
feeders for each size shall be provided according to Article 1102.01(a)(5).
If mineral filler is used, Article 1102.01(b)(2) shall also apply. When a
drier-drum hot-mix plant is used to produce bituminous base course
incorporating RAP material, the plant shall be suitably modified to produce
recycled bituminous mixes in a manner approved by the Engineer.

Note 5. In addition to the requirements of Article 1102.03, the screed of the
spreading and finishing machine shall be supported. The supporting device
shall have points of bearing not less than 4.5 meters (15 ft.) apart. The
screed shall be adjustable and located midway between the bearing points.
The back bearing points shall be smooth, steel wheels not less than 500
mm (20 inches) wide having a diameter of not less than 750 mm (30 inches)
and shall ride on the surface of the mixture being placed. A suitable means
shall be provided to lock the adjustment screws in place. The leveling device
shall be effective in leveling depressions in the subgrade, subbase or the
existing pavement, the leveling course and the binder course. The leveling
device shall meet the approval of the Engineer and shall be used for all
courses being placed. An automatic grade control device meeting the
approval of the Engineer may be used in lieu of above leveling device.

CONSTRUCTION REQUIREMENTS
355.04 General. The bituminous base course mixture shall be constructed on
a dry, unfrozen subgrade prepared according to the requirements of Section 301

except Articles 301.04 and 301.05 will not apply, or Section 302 when specified.

355.05 Composition of the Mixture. The aggregate and bitumen shall be
proportioned within the following approximate composition limits by weight:

Ingredient Percent by Dry Weight
Aggregate (CA-6 or 10) ... 93.0t0 96.0
ASPNAIt CEMENT ..t 40to 7.0

When RAP materials are being used, the RAP material, virgin aggregate(s) and
asphalt cement shall be proportioned within the following composition limits by weight:
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Ingredient Percent by Dry Weight

V10 Lo fo] (=To Eo (=T () TR
RAP Material(S) -...ccceeeeuvneee.
Mineral Filler (if required) ...
ASPhalt CEMENT ..o e e

When required by the Engineer, the Contractor shall submit a sample of the
aggregate(s) and asphalt, at least 4 weeks prior to the start of production, to the
Central Laboratory in Springfield for mix design purposes. The percentage of bitumen
will be set by the Engineer. The asphalt content and the aggregate gradation
requirement will be verified by the extraction of the final mixture. The asphalt content
shall not vary more than +0.5 percent from the bitumen content set by the Engineer.

Bituminous Concrete Binder Course Mixture A or B meeting the requirements
specified in Article 406.13 will also be permitted.

355.06 Preparation. The asphalt cement shall be transferred to the asphalt
tanks and heated to a temperature of 120 °C (250 °F.) to 175 °C (350 °F.). If the
loading temperature exceeds 175 °C (350 °F.), the asphalt shall not be used until it
has cooled to 175 °C (350 °F.). Wide variations in temperature which affect the
amount of asphalt delivered will not be permitted.

When a hot-mix plant conforming to Article 1102.01 is used, the aggregate shall
be dried and heated in the revolving drier to a temperature of 120 °C (250 °F.) to
175 °C (350 °F.).

The aggregate and bituminous material used shall be measured separately and
accurately by weight or by volume. When the aggregate is in the mixer, the
bituminous material shall be added and mixing continued until a homogeneous
mixture is produced in which all particles of the aggregate are coated. The mixing
period, size of the batch, or the production rate of continuous mixers will be
established by the Engineer. A minimum of 30 seconds mixing time will be required
for all types of plants.

The ingredients shall be heated and combined in such a manner as to produce
a mixture which when discharged from the mixer will, in general, vary not more than
10 °C (20 °F.) from the production temperature set by the Engineer. The
temperature of the mixture shall not be more than 175 °C (350 °F.). The mixture
shall be delivered at a temperature of 110 °C (225 °F.) to 175 °C (350 °F.).

When RAP material(s) is used in the bituminous base course, the virgin
aggregate(s) shall be dried and heated in the drier to a temperature that will produce
the specified resultant mix temperature when combined with the RAP material.

The heated virgin aggregates and mineral filler shall be combined with the RAP
material in such a manner as to produce a bituminous mixture which when discharged
from the mixer shall not vary more than 15 °C (30 °F.) from the temperature set by
the Engineer. The combined ingredients shall be mixed for a minimum of 30 seconds
or until a homogeneous mixture as to composition and temperature is obtained. For
a batch type plant, the standard 15 seconds dry and 30 seconds wet mixing time
should normally be used. Variation in wet and dry mixing times may be permitted,
depending on the moisture content and amount of salvaged material used. The mix
temperature shall not exceed 175 °C (350 °F.). Wide variations in the mixture
temperature will be cause for rejection of the mix.

188



Bituminous Base Course Art. 355.06

The final mixture(s) shall conform to the following Standard Deviations. These
deviations will be verified by extraction tests of the final mixture. If these stipulations
are not met, the amount of RAP material used shall be reduced by 10 percent
increments per day until mix is produced meeting these requirements. When the
Contractor is able to produce mixtures within these criteria for 3 consecutive days, the
percent of RAP material may again be increased.

Selected Criteria (CA-6) Standard Deviation 1/ Tolerance 2/
Passing 25 mm (1-inch) sieve 5.0 90-100
Passing 12.5 mm (1/2-inch) sieve 6.5 60- 90
Passing 4.75 mm (No. 4) sieve 5.5 30- 56
Passing 1.18 mm (No. 16) sieve 4.5 10- 40
Passing 75 pm (No. 200) sieve 2.5 4- 12
Bitumen 0.5 3- 7
Selected Criteria (CA-10) Standard Deviation 1/ Tolerance 2/
Passing 25 mm (1 inch) sieve - 100
Passing 12.5 mm (1/2 inch) sieve 6.5 65- 95
Passing 4.75 mm (No. 4) sieve 6.0 40- 60
Passing 1.18 mm (No. 16) sieve 5.0 15- 45
Passing 75 pm (No. 200) sieve 25 5- 13
Bitumen 0.5 3- 7

1/ - Represents the Standard Deviation of the overall population. 2/ - Individual
tests shall be between these tolerances.

355.07 Transportation.  Transportation of the mixture shall be according to
Article 406.14.

355.08 Placing. The bituminous mixture shall be delivered at the required
temperature and placed to the required grade with a spreading and finishing machine.
The thickness of each lift shall not exceed a maximum of 100 mm (4 inches) thick
when compacted, except the top lift shall be a nominal 50-mm (2-inch) thick
compacted layer. If the Contractor elects to substitute an approved vibratory roller for
one of the required rollers to compact the mix, the compacted lift thickness on the
lower lifts may be increased to 150 mm (6 inches), provided the required density is
obtained. The surface of each layer shall be clean and dry before succeeding layers
are placed.

355.09 Compaction. Immediately after the bituminous mixture is placed, it
shall be given an initial rolling with a three-wheel roller, pneumatic-tired roller, tandem
roller or a vibratory roller. After the initial rolling, the base course shall be given a final
or finish rolling with a tandem roller.

When initial rolling causes undue displacement, hair-cracking or checking in the
base course, the time of rolling will be adjusted by the Engineer to correct these
conditions.

The base course shall be compacted to a density of not less than 93 percent of
the maximum theoretical density. The theoretical density will be determined by the
high pressure air meter or according to ASTM D 2041.
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The density of each of the finished lifts of bituminous mixture shall be obtained
from nuclear test methods or from specimens furnished by the Contractor as provided
in Article 406.16.

355.10 Surface Test. The finished surface of the base course shall be within
the tolerance of the following surface trueness test. The completed base course will
be tested for trueness in each wheel lane by means of a 5-m (16-ft.) straightedge
placed parallel to the centerline of the pavement, parallel to the grade line and
touching the surface. Surface variations of the base measured from the base of the
straightedge to the surface of the pavement shall not exceed 10 mm (3/8 inch). Areas
which have variations exceeding 10 mm (3/8 inch) in 5 m (16 ft.) shall be corrected
as directed by the Engineer.

355.11 Tolerance in Thickness. The base course shall be constructed to the
thickness shown on the plans. Determination of the base course thickness will be
based on thickness measurements, taken either at cored points or at the edge of the
base. Computation of thickness and penalties relative to deficient thickness shall be
as provided in Article 407.10.

355.12 Method of Measurement.  Bituminous base course will be measured
for payment according to the requirements of Article 353.12. The reference in Article
353.12 to portland cement concrete base course shall be construed to include
bituminous base course.

355.13 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for BITUMINOUS BASE COURSE, of the thickness
specified.

SECTION 356. BITUMINOUS CONCRETE BASE
COURSE WIDENING

356.01 Description.  This work shall consist of widening existing pavement
with a base course consisting of bituminous concrete. The width of the base course
is not to exceed 1.8 m (6 ft.).

356.02 Materials. The materials for the bituminous concrete mixture shall meet
the requirements specified in Article 406.02 or Article 355.02.

356.03 Equipment. Equipment used in the construction of this work shall meet
the requirements of Article 406.03 or Article 355.03, except that a mechanical
spreader meeting the approval of the Engineer shall be used to place the bituminous
concrete mixture.

If the Contractor elects to use a vibratory roller for compacting the bituminous
concrete mixture, it shall meet the approval of the Engineer.

CONSTRUCTION REQUIREMENTS

356.04 Keeping Road Open to Traffic.  The road shall be kept open according
to Article 701.04(b)(1).
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356.05 Subgrade. The subgrade shall be prepared according to Section 301
except Articles 301.04 and 301.05 will not apply. The following shall also apply:

The material adjacent to the edge of the existing pavement shall be excavated
for the full bottom width required and to the required depth. The method used
to excavate the subgrade shall be as specified in Article 202.06. After the
excavation has been completed, the subgrade shall be compacted by rolling
according to Article 354.05(b).

356.06 Base Course Widening.  The bituminous concrete mixture used to
construct the base course widening shall be Binder Mixture A or B, meeting the
requirements specified in Articles 406.10 and 406.12 and shall be transported
according to Article 406.14, or it may be Bituminous Base Course Material meeting
the requirements of Section 355.

After the subgrade has been compacted and is acceptable to the Engineer, the
bituminous concrete mixture shall be spread upon it with a mechanical spreader.

Prior to placing the bituminous concrete mixture, the exposed edge of all existing
pavement shall be cleaned of loose material to the satisfaction of the Engineer. This
work shall be considered as included in the cost of Bituminous Concrete Base Course
Widening.

Immediately after the mixture has been spread, it shall be rolled. Two rollers will
be required. Rollers shall be operated at a speed of not more than 45 m (150 ft.)
per minute. If the Contractor elects to use a vibratory roller for compacting the
bituminous concrete mixture, the initial rolling of each layer shall be made with a
nonvibratory roller.

The bituminous concrete mixture shall be placed in 2 or more layers. The top or
final layer shall not be less than 50 mm (2 inches) in compacted thickness.

Each layer of bituminous concrete mixture shall be compacted to a density of not
less than 93 percent of the maximum possible density of a voidless mixture composed
of the same materials in like proportions. If the required density cannot be obtained
when the bituminous concrete mixture is spread and compacted in 2 layers, the
mixture shall be spread and compacted so as to provide 3 equal, compacted layers.
If the required density cannot be obtained when the bituminous concrete mixture is
spread and compacted in 3 layers with 2 rollers, an additional roller will be required.
No additional compensation will be allowed the Contractor should the Contractor be
required to construct the widening in 3 layers or provide an additional roller.

Only one layer of bituminous concrete mixture shall be placed in a day's run
regardless of its thickness, unless otherwise authorized by the Engineer.

While compacting the top layer of the bituminous concrete mixture, care shall be
exercised to keep the roller off the edge of the existing pavement so that the entire
weight of the roller will be upon the mixture being compacted.

The density of each compacted layer will be obtained by approved nuclear
methods or from specimens furnished by the Contractor. Specimens shall be cut by
the Contractor from each compacted layer with a core drill. The diameter of a
specimen shall be no less than 90 mm (3 5/8 inches). Two specimens shall be taken
from each day's run not later than the morning of the first work day following the
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previous placement. When directed by the Engineer, additional specimens shall be
taken but the total number from one day's run will not exceed 10. The Contractor
shall remove the specimens at locations designated by and in the presence of the
Engineer and transport them to the plant laboratory. Care shall be exercised to avoid
damage to the specimens. The holes caused by the removal of the specimens shall
be refilled immediately with a bituminous mixture meeting these specifications,
compacted, and finished to the satisfaction of the Engineer. The cost of this work
will not be paid for separately, but shall be included in the unit price bid per square
meter (square yard) for Bituminous Concrete Base Course Widening.

356.07 Tolerance in Thickness. Determination of bituminous base course
widening thickness and requirements relative to deficient thickness will be according
to Article 354.09.

356.08 Backfill at Edge of Widening.  Backfilling at edge of widening shall be
performed as specified in Article 354.10.

356.09 Earth Shoulders. Earth shoulders shall be constructed according to
Article 354.11.

356.10 Method of Measurement.  Bituminous concrete base course widening
will be measured for payment according to the requirements of Article 353.12. The
reference in Article 353.12 to portland cement concrete base course shall be
construed to include bituminous concrete base course widening.

356.11 Basis of Payment. Where the Department requires that Bituminous
Concrete be used, this work will be paid for at the contract unit price per square meter
(square yard) for BITUMINOUS CONCRETE BASE COURSE WIDENING, of the
thickness specified.

When the Contractor has the option of using either portland cement concrete as
outlined in Section 354 or bituminous concrete according to Section 356, the work
will be paid for at the contract unit price per square meter (square yard) for BASE
COURSE WIDENING, of the thickness specified.

SECTION 357. POZZOLANIC STABILIZED BASE COURSE

357.01 Description. This work shall consist of constructing Pozzolanic
Stabilized Base Course.

357.02 Materials. Materials shall meet the requirements of Article 312.21 with
the following addition:

ltem Article/Section
(2) Hot-Poured Joint SEaler .......cccccoviiiiiiieiiiiiee et 1050.02

357.03 Equipment. Equipment shall meet the requirements of Article 312.22
with the following addition:

(a) Heating Equipment for Joint Sealant (Note 7)
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Note 7. The heating equipment shall be of an indirect heating type with
positive temperature control, mechanical agitation and recirculating pump.

CONSTRUCTION REQUIREMENTS

357.04 General. The requirements for constructing Pozzolanic Stabilized Base
Course shall conform to Articles 312.23-312.28. References in these Articles to
subbase and pozzolanic stabilized mixture shall be construed to include base course
and pozzolanic stabilized base course, respectively. The subgrade shall be prepared
according to Section 301 except Articles 301.04 and 301.05 will not apply.

In addition to the requirements of Article 312.28, transverse joints shall be
constructed full plan width of the completed base course and sealed with hot-poured
joint sealer. When base course is constructed adjacent to existing pavement, this
joint will not be required. Joints shall be located at spacings of 9 m (30 ft.)
perpendicular to the centerline. Construction and sealing of the joints shall be
performed as shown on the detail drawing included in the plans or as directed by the
Engineer.

The base course portion of the joint shall be cut within 72 hours of base course
compaction. This portion may be cut separately or in conjunction with the surface
course portion if the 72 hour requirement can be met. The location of the joint in the
surface portion shall not vary by more than 5 mm (3/16 inch) from the location of the
joint in the base course.

Sealing of the surface course joints shall be performed according to Section
420.14(a), except that sealing shall commence immediately upon sawing of the joint.

The finished base course may be opened to local traffic 36 hours after the
finishing operation unless otherwise directed by the Engineer and to all traffic after
placement of surface course.

Contraction joints shall be established in all base removed and replaced over 9
m (30 ft.) in length.

357.05 Tolerance in Thickness. Tolerance in pozzolanic stabilized base
course thickness shall be as specified in Article 352.16. The reference to soil-cement
base course in Article 352.16 shall be construed as including pozzolanic stabilized
base course.

357.06 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Pozzolanic stabilized base course of the thickness
specified will be measured for payment in place and the area computed in
square meters (square yards). The width for measurement will be the width
of the top of the base course as shown on the plans or as directed by the
Engineer. The liquid asphalt for the curing coat, any sand required, and the
construction and sealing of contraction joints will not be measured for
payment, but shall be considered as included in the contract unit price bid
for Pozzolanic Stabilized Base Course.
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357.07 Basis of Payment. This work will be paid for at the unit price per
square meter (square yard) for POZZOLANIC STABILIZED BASE COURSE, of the
thickness specified.

SECTION 358. REPAIR AND PREPARATION
OF BASE COURSE

358.01 Description.  This work shall consist of the repair and preparation of
existing surfaces, which are to be used as bases for the various types of surface
courses.

358.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Item Article/Section
(G AN [ (=T I= L= U SRU 1004.04

358.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(@) Pneumatic-Tired ROIET ........cccceiiiiiiiiiiieciie e 1101.01
(b) MechaniCal SWEEPET .....cooiuueiiieieiiie et 1101.03

CONSTRUCTION REQUIREMENTS

358.04 Aggregate Bases.

(@) General. All loose materials on the surface of the proposed base course
which are of such size, gradation and quality that they can be utilized, shall
be bladed to the shoulders and left in windrows together with any material
already in windrows or stockpiles. All such materials shall be incorporated
in the work or disposed of as directed by the Engineer. The repair and
preparation of newly constructed bases shall not be undertaken until it has
been opened to traffic for a period of not less than 10 days.

(b) Repairs. All failures (potholes, deep depressions or ruts) occurring in the
existing surface to be used as the base, shall be repaired by scarifying,
removing all foreign material and reshaping. If additional material is needed
to bring the surface to the required cross section, CA-6 aggregate shall be
used. The repaired areas shall then be compacted thoroughly by means
of a pneumatic-tired roller or a hand tamper as directed by the Engineer.
If the moisture content of the aggregate is such that compaction satisfactory
to the Engineer cannot be obtained, water shall be added.

(c) Preparation. After the repairs have been made in the base course, any
area having ruts, depressions, corrugations, excessive crown or loose
material, shall be brought to a smooth grade and proper crown by
repeatedly wetting with water applied by means of a sprinkler, blading with
a road grader or multiple blade maintainer, and rolling with a
pneumatic-tired roller. The base course shall be bladed lightly to such a
depth that sufficient material will be obtained to true up the surface of the
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base course. During the smoothing operations, the roadbed from the edges
of the base to the shoulder lines shall be bladed to a smooth uniform slope
so that the surface will drain and not impound water.

After the surface of the base course has been brought to a smooth grade
and proper crown, it shall be compacted by repeated wetting and rolling
with a pneumatic-tired roller for a period of not less than 2 days. During this
time, the surface shall be kept in a damp condition. Before a prime coat is
applied, the base shall be surface dry, but at no time shall the period of
drying be less than 24 hours. When required by the Engineer, the base
course shall be swept with a mechanical sweeper or hand brooms before
a prime coat is applied. The sweeping shall be continued until all dust, mud
and foreign material are removed. Traffic shall not be allowed upon the
prepared base course after the final sprinkling, or, if a bituminous prime coat
has been applied, until the Engineer has approved the penetration of the
prime coat.

358.05 Old Bituminous, Brick and Concrete.

(@) Repair. All loose and defective material shall be removed from all holes,
ruts or depressions in the existing surface. These areas shall then be filled
as provided in the contract.

(b) Preparation. After the base course has been patched and permitted to
cure, it shall be cleaned by means of a mechanical sweeper, hand brooms,
flushing with water, or by other approved methods. Special care shall be
taken to clean the surface of the base course adjacent to the edges, so that
the full width of the surface to be treated will be clean. The surface of the
base course shall be clean and dry when the surface course is placed.

358.06 Method of Measurement.

(@) Contract Quantities. The requirement for use of contract quantities shall
be according to Article 202.07(a).

(b) Measured Quantities. The work in connection with the repair and
preparation of bases, except materials, will be measured for payment in
place and the area computed in square meters (square yards).

If additional material is required for the repair of aggregate bases, it will be
measured for payment in metric tons (tons) according to the requirements
of Article 311.08(b).

If additional material is required for the repair of old bituminous, brick, or
concrete bases, it will be measured for payment as provided for in the
contract.

358.07 Basis of Payment. The work in connection with the repair and
preparation of bases, except materials, will be paid for at the contract unit price per
square meter (square yard) for PREPARATION OF BASE.

Additional material required for the repair of aggregate bases, will be paid for at
the contract unit price per metric ton (ton) for AGGREGATE BASE REPAIR.
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When the contract does not contain a unit price for the material required for the
repair of any type base, it will be paid for according to Article 109.04.
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SECTION 400. SURFACE COURSES, PAVEMENTS, REHABILITATION
AND SHOULDERS

BITUMINOUS SURFACES AND PAVEMENTS

SECTION 401. BITUMINOUS TREATED EARTH SURFACE

401.01 Description. This work shall consist of preparing an earth surface and
applying bituminous materials.

401.02 Materials.  Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(a) Bituminous Materials (Note 1) 1009.01-1009.04, 1009.09-1009.11
(D) BIOtter AQQregate .......eevieiiiiiiiiee et et e et 1004.06

Note 1. The Contractor may use any one of the types of bituminous
materials as shown in the table below. When more than one grade is shown
on a particular type, the Engineer reserves the right to specify the grade
which shall be used.

Bituminous Material Grade
MC-30, MC-70
Medium Curing Liquid Asphalt MC-250, MC-800
SC-70, SC-250
Slow Curing Liquid Asphalt SC-800
Road Oil E-2, E-3, E-4

CONSTRUCTION REQUIREMENTS

401.03 Preparation of Earth Surface.  The earth grade shall be reshaped prior
to the application of the bituminous materials, and at the time the bituminous material
is applied, the surface shall be smooth, well compacted, free from sod, vegetation,
excess loose dirt or dust, and shall be dry enough that the wheels of the distributor
will not rut or mar the surface. As soon as the road is closed to traffic and before
application of the bituminous material, excess dust and loose dirt shall be either
removed from the surface, or the surface wetted sufficiently to cause the excess dust
or loose dirt to be consolidated with the solid soil beneath. If the removal of the dust
and loose dirt leaves an uneven or rough surface, the earth grade shall be restored
to a condition satisfactory to the Engineer.

401.04 Weather Limitations.  This work shall be done between May 1 and
October 1. Bituminous materials shall be applied only when the temperature of the
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air in the shade is above 15 °C (60 °F.). No work shall be started if local conditions
indicate that rain is imminent.

This work may be done between October 1 and October 30 providing the
temperature of the air for 3 consecutive days immediately preceding the day of
application has been, (1) above 15 °C (60 °F.) in the shade each day, (2) a minimum
of 5 °C (40 °F.) and (3) the temperature of the air in the shade at time of application
is above 15 °C (60 °F.).

401.05 Quantity of Bituminous Material. The total quantity of bituminous
material applied shall be not less than 1 L/m?2 (0.25 gal. per sg. yd.) nor more than
3 L/m2 (0.75 gal. per sqg. yd.), as required by the Engineer.

401.06 Application of Bituminous Material. The temperature of the
bituminous material at the time of application shall be such that it will spray uniformly
without clogging the spraying nozzles and shall be applied within the temperature
ranges indicated in Article 403.07. All flames shall be extinguished during application
of the bituminous material.

The bituminous material shall be applied by means of a pressure distributor
meeting the approval of the Engineer.

Where the total quantity of bituminous material to be applied is 2 L (0.4 gal.) or
more per m2 (sq. yd.), it shall be applied in 2 applications. Sufficient time shall elapse
between successive applications to permit the bituminous material to be absorbed to
such extent that the soil will not adhere to the wheels of the distributor.

401.07 Application of Blotter Aggregate. When specified, an application of
a blotter aggregate shall be applied to the treated surface immediately after the
application of the bituminous materials. The blotter aggregate shall be spread evenly
with an aggregate spreader, meeting the approval of the Engineer, over the entire
surface at the rate of 8-16 kg/m?2 (15-30 Ibs. per sg. yd.), the exact rate to be specified
by the Engineer. The blotter aggregate shall be applied by spreader equipment
operating backwards over the aggregate being placed. Hand spreading will be
permitted only when approved by the Engineer.

401.08 Opening to Traffic.  The road shall be opened to traffic according to
Article 701.05(c)(4).

401.09 Method of Measurement.  The bituminous material will be measured
as specified in Section 1009. The unit of measurement will be shown on the plans.

The blotter aggregate will be measured in metric tons (tons) according to the
requirements of Article 311.08(b), except payment will not be made for blotter
aggregate in excess of 110 percent of the amount specified by the Engineer.

401.10 Basis of Payment. This work will be paid for at the contract unit price
per liter (gallon) for BITUMINOUS MATERIAL APPLIED or at the contract unit price
per metric ton (ton) for BITUMINOUS MATERIAL APPLIED and per metric ton (ton)
for BLOTTER AGGREGATE.
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Aggregate Surface Course Art. 402.01
SECTION 402. AGGREGATE SURFACE COURSE
402.01 Description.  This work shall consist of furnishing and placing one or

more courses of aggregate upon a prepared subgrade.

402.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Item Article/Section
(G I [0 | (=T I- L= PSPPSR 1004.04

402.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(&) Tamping Roller ........cccccooveeiiiiens 1101.01
(b) Pneumatic-Tired Roller .................. 1101.01
(c) Three-Wheel Roller (Note 1) 1101.01
(d) Tandem Roller (Note 1) ................. 1101.01
(2 IS ] o L= T L= PSSP SRR 1102.04

(f) Vibratory Machine (Note 2)

Note 1. Three-wheel or tandem rollers shall weigh 5.5 to 9 metric tons (6
to 10 tons) and shall weigh not less than 35 N/mm (200 Ibs. per inch) nor
more than 55 N/mm (325 Ibs. per inch) of width of the roller.

Note 2. The vibratory machine shall meet the approval of the Engineer.
CONSTRUCTION REQUIREMENTS

402.04 Subgrade. The subgrade shall be prepared according to Section 301
except Articles 301.04 and 301.05 will not apply.

402.05 Type A Requirements. Aggregate surface course, Type A, shall be
constructed according to Article 351.05(a) and (b) except the bearing ratio
requirements shall not apply.

402.06 Tolerance in Surface Course Type A Thickness. The surface course
shall be constructed to the thickness shown on the plans. Thickness determinations
will be made at such points as the Engineer may select. When the constructed
thickness is less than 90 percent of the thickness shown on the plans, aggregate shall
be added to obtain the required thickness.

402.07 Type B Requirements. Any 1 or 2 gradations of the material specified
in Article 1004.04 shall be used except where 2 gradations of material are used, the
change shall not be made at more than one location on the section.

The surfacing material shall be deposited on the subgrade by means of a
spreader.

The equipment used shall be such that the required amount of material will be
deposited uniformly along the central portion of the roadbed.

The material which has been deposited shall be spread immediately to the plan
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Art. 402.07 Aggregate Surface Course

cross section. Hauling shall be routed over the spread material so it will cover the
entire width of surface. If the equipment used in the hauling operations causes ruts
extending through the spread material and into the subgrade, and the subgrade
material is being mixed with the surfacing material, the equipment shall be removed
from the work or the rutting otherwise prevented as directed by the Engineer.

The Contractor shall keep the surface smooth by dragging or blading as many
times each day as the Engineer may direct.

Holes, waves, and undulations which develop and which are not filled by blading
shall be filled by adding more material.

402.08 At Bridges, Railroad Grade Crossings, and Existing Pavement. The
surface course adjacent to bridges, railroad grade crossings, and existing pavement
shall have a trench type cross section of the same thickness as the typical section,
with the surface at the established grade. The width at bridges and railroad grade
crossings shall be 600 mm (2 ft.) wider than the portion of the featheredge section
having a uniform thickness. At existing pavement, the width shall be as shown on the
plans or as directed by the Engineer. The transition from the featheredge design to
the trench design at the bridge, railroad grade crossing or existing pavement shall be
made at a uniform rate within a distance of 15 m (50 ft.). The cost of excavation in
this transition will be considered as included in the cost of surfacing.

402.09 At Side Roads, Entrances, and Mailboxes. The same type and
gradation of material used for constructing the surface course shall be used at side
roads, entrances, and mailbox turnouts.

402.10 For Temporary Access. The Contractor shall construct and maintain
an aggregate surface course for temporary roads, approaches, and entrances
according to Article 402.07 and as directed by the Engineer.

The same type and gradation of material used to construct the temporary access
shall be used to maintain it.

When use of the temporary access is discontinued, the surface aggregate used
in its construction shall be removed and utilized in the permanent construction or
disposed of according to Article 202.03.

402.11 Shaping, Trimming and Finishing. All shaping, trimming, and
finishing shall be according to Section 212.

402.12 Method of Measurement. Aggregate used for aggregate surface
course will be measured for payment in metric tons (tons), cubic meters (cubic
yards), or square meters (square yards) of the thickness specified, according to the
requirements of Article 311.08.

402.13 Basis of Payment. This work will be paid for at the contract unit price
per metric ton (ton) for AGGREGATE SURFACE COURSE, TYPE A, or
AGGREGATE SURFACE COURSE, TYPE B; or at the contract unit price per cubic
meter (cubic yard) for AGGREGATE SURFACE COURSE, TYPE A; or
AGGREGATE SURFACE COURSE, TYPE B; or at the contract unit price per square
meter (square yard) for AGGREGATE SURFACE COURSE, TYPE A; of the
thickness specified.
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Aggregate Surface Course Art. 402.13

The unit price bid for Aggregate Surface Course, Type B, shall include
constructing, maintaining, and removing temporary access and the utilization or
disposal of the removed material.

SECTION 403. BITUMINOUS SURFACE TREATMENT
(CLASS A-1, A2, A-3)

403.01 Description.  This work shall consist of the construction of a single or
multiple course bituminous surface treatment as indicated below:

(@) A-1. A-1 shall consist of a bituminous seal coat material and a seal coat
aggregate.

(b) A-2. A-2 shall consist of a prime coat, a bituminous cover coat material and
a cover coat aggregate, and a bituminous seal coat material and seal coat
aggregate.

(c) A-3. A-3 shall consist of a prime coat, two separate applications of a
bituminous cover coat material and cover coat aggregate, and a bituminous
seal coat material and seal coat aggregate.

403.02 Materials.  Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(&) Cover Coat Aggregate ..........c........ 1004.03
(b) Seal Coat Aggregate (Note 1) 1004.03
(c) Bituminous Materials (NOtE 2) .....cceevieiiiiiiiiieeiiiiiee e 1009

Note 1. For A-1 surface treatment, the Special Provisions will specify which
of the 2 aggregate gradations itemized in Article 1004.03 shall be used.

Note 2. For A-1 surface treatment, the Special Provisions will specify the
types and grades of bituminous materials to be used. For A-2 and A-3
surface treatments, the Contractor may use any one of the types of
bituminous materials shown in the following table. When more than one
grade is shown for a particular type, the Engineer reserves the right to
specify the grade which shall be used.
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Art. 403.02

Bituminous Surface Treatment

(Class A-1, A-2, A-3)
Bituminous Materials
Recommended for Weather
Type of Conditions Indicated
Construction
Warm Hot
[15 °C to 30 °C]* [(30 °C Plus]*
[(60 °F. to 85 °F.)]* [(85 °F. Plus)]*
Prime MC-30, PEP MC-30, PEP
RS-1, RS-2, RS-1, RS-2,
CRS-1, CRS-2, CRS-1, CRS-2,
Cover Coat RC-800, RC-3000, RC-800, RC-3000,
and MC-800, MC-3000, MC-800, MC-3000,
Seal Coat SC-3000, SC-3000,
HFE-90, HFE-150, AC 2.5,
HFE-300 AC 5,
HFE-90, HFE-150
HFE-300

*Temperature of the air in the shade at the time of application.

403.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

(a)
(b)
(©)
(d)
(e)

Iltem Article/Section
Pneumatic-tired ROIET ........coooiiiiiiiiieee e 1101.01
MechaniCal SWEEPET ........eeiiiieiiiiee e 1101.03

1102.04
1102.07
1102.05

Aggregate Spreader ...
Heating Equipment
Pressure Distributor ....

CONSTRUCTION REQUIREMENTS

403.04 Weather Limitations.  This work shall be done between May 1 and
October 1. Bituminous materials shall be applied only when the temperature of the
air in the shade is above 15 °C (60 °F.). No work shall be started if local conditions
indicate that rain is imminent.

This work may be done between October 1 and October 30 providing the
temperature of the air for 3 consecutive days immediately preceding the day of
application has been: (1) above 15 °C (60 °F.) in the shade each day, (2) a
minimum of 5 °C (40 °F.) and (3) the temperature of the air in the shade at time of
application is above 15 °C (60 °F.).
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Bituminous Surface Treatment
(Class A-1, A-2, A-3) Art. 403.05

403.05 Sequence of Work. The sequence of construction operations shall be
undertaken as follows:

(&) Repair and preparation of base or existing surface.
(b) Application of bituminous material for prime coat (A-2 and A-3 only).

(c) Alternate applications of bituminous material and aggregate.

403.06 Repair and Preparation of Base or Existing Surface. The base or
existing surface shall be prepared according to Section 358.

403.07 Preparation of Bituminous Material. The temperature of the
bituminous material at the time of application shall be such that it will spray uniformly
without clogging the spraying nozzles and shall be applied within the temperature
ranges indicated in the table below. Bituminous material delivered in tank cars may
be heated by steam coils; that delivered in mobile tanks may be heated in asphalt
tanks or in a pressure distributor. In all cases, precautions shall be taken to avoid
danger of fire. If heated in asphalt tanks, the material shall be agitated during the
heating period to prevent localized overheating. If heated in a pressure distributor,
the material shall be circulated while it is being heated. All flames shall be
extinguished during application of the bituminous material. In all methods of heating,
means shall be provided to determine the temperature of the material at frequent
intervals to prevent it from being overheated or damaged. Emulsified asphalt received
in tank cars or mobile tanks shall be agitated to secure uniformity of the emulsion
before being used. Penetrating emulsified prime (PEP) shall be thoroughly agitated
within 24 hours of application.

203



Bituminous Surface Treatment

Art. 403.07 (Class A-1, A-2, A-3)
Bituminous Surface Treatment
(Class A-1, A-2, A-3)
Spraying Application
Temperature Ranges

Type and Grade of Min./Max., Min./Max.,

Bituminous Material °C °F.
PEP 15-55 60-130
MC-30 30-90 85-190
MC-70,RC-70,SC-70 50-105 120-225
MC-250,RC-250,SC-250 75-130 165-270
MC-800,RC-800,SC-800 95-150 200-305
MC-3000,RC-3000,SC-3000 110-175 230-345
AC 2.5 135-195 275-385
AC 5 140-200 285-395
RS-1,CRS-1 25-55 75-130
RS-2,CRS-2 45-70 110-160
MS-2,CMS-2 40-70 100-160
SS-1,SS-1h,CSS-1,CSS-1h 25-55 75-130
HFE-90,HFE-150,HFE-300 60-70 140-160
E-2 30-90 85-190
E-3 50-105 120-225
E-4 75-130 165-270

403.08 Preparation of Aggregate. The aggregates used in the cover coat(s)
and the seal coat shall contain no free moisture. Aggregate that is slightly damp shall
be spread in place on the treated road surface and shall be permitted to dry to the
satisfaction of the Engineer before it is disturbed.

403.09 Application of Bituminous Material. The bituminous material shall
be applied with a pressure distributor. A hand spray bar shall be used at places which
are not covered by the distributor. The entire length of the spray bar shall be set at
the height above the surface recommended by the manufacturer for even distribution
of the bituminous material. Any loss of bituminous material in handling due to faulty
valves, leaking pipes, overflow due to excess, or other reasons, will be deducted from
the amount due the Contractor.

The distributor shall be operated in a manner such that missing or overlapping
will be avoided. To prevent overlapping of successive applications of bituminous
material at transverse joints, heavy paper shall be spread over the previously applied
bituminous material and aggregates. In order to obtain a uniform application of the
bituminous material, the distributor shall be traveling at the speed required for the
specified rate of application when the spray bar crosses the paper.

Adjacent construction, such as concrete pavement, curb and gutter, bridge floors
and bridge handrails, shall be protected by shields, covers or other means. If
bituminous material is applied to adjacent construction either by accident or because
of inadequate protection, the Contractor shall remove such material to the satisfaction
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Bituminous Surface Treatment
(Class A-1, A-2, A-3) Art. 403.09

of the Engineer.

If the Contractor is unable to obtain satisfactory application due to unsuitable or
poorly regulated distributing equipment, or to incompetent operators, the Contractor
shall immediately replace or repair such equipment, or furnish competent operators.

A spray bar operator shall be present at all times, on the rear platform of the
distributor, during the application of the bituminous material.

The spray bar operator may be omitted from the rear platform, if the distributor
is of such design that the quantity of bituminous material being placed is mechanically
coordinated with the speed of the distributor, and the on-off controls and driver's
visibility are such that no overlapping of successive applications of bituminous
material and aggregates will occur.

403.10 Application of Aggregates.  The cover coat and seal coat aggregates
shall be spread evenly with an aggregate spreader over the entire surface being
treated. In all cases, the aggregate shall be applied ahead of the truck or spreader
wheels. Hand spreading will be permitted only when approved by the Engineer and,
when so permitted, the aggregate shall be spread uniformly and at the approximate
rate specified. Any ridges of aggregate left by the aggregate spreader shall be
smoothed out with hand brooms immediately behind the aggregate spreader.

403.11 Prime Coat. The base shall be surface dry, free from dust and
compacted before the prime coat of bituminous material is applied. After the base
has been prepared, and when in a warm, dry condition, the bituminous material, as
specified for prime in Article 403.02, shall be applied uniformly at the rate of
1 to 2 L/Im2 (0.25 to 0.5 gal. per sq. yd.), the rate to be specified by the Engineer.
The bituminous priming material shall be applied to a width 300 mm (1 ft.) greater
on each side of the roadway than the specified width of the finished surface. The
prime coat shall be permitted to cure until the penetration has been approved by the
Engineer, but at no time shall the curing period be less than 24 hours. Pools of
bituminous material occurring in the depressions shall be broomed or squeegeed over
the surrounding surface the same day the prime coat is applied. At no time during
the period of curing shall traffic be allowed upon the primed surface of the road. At
locations where the prime coat has failed, it shall be repaired in a manner satisfactory
to the Engineer. If the primed surface is damaged by the Contractor's operations,
he/she shall repair and roll it at the Contractor's expense. The prime coat shall be
maintained at all times until the cover coat is constructed. If required by the Engineer,
the primed surface shall be swept prior to constructing the cover coat.

403.12 Cover Coat. Bituminous material for the cover coat shall not be applied
until the previous application is acceptable to the Engineer.

At the beginning of each day's work, no bituminous material shall be applied until
there is sufficient cover coat aggregate in trucks at the work site to completely cover
the first application of bituminous material. The amount of surface area covered by
each successive application of bituminous material shall be determined by the
Engineer. In no case shall this area be greater than can be covered with cover coat
aggregate and given the initial rolling while the bituminous material is still in condition
to hold the aggregate.

The bituminous material, as specified for cover coat in Article 403.02, shall be

205



Bituminous Surface Treatment
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applied uniformly over the surface at the rate of 1 to 2 L/m2 (0.20 to 0.5 gal. per sq.
yd.), the rate to be specified by the Engineer. Immediately following the application
of the bituminous material, the cover coat aggregate shall be spread over the treated
surface at the rate of 8 to 14 kg/m2 (15 to 25 Ibs. per sq. yd.), the rate to be as
specified by the Engineer.

When the aggregate is dry as specified in Article 403.08, the entire surface shall
be rolled immediately with a pneumatic-tired roller. Rolling shall proceed in a
longitudinal direction beginning at the edges and progressing toward the center,
overlapping on successive trips by at least 1/2 the width of the roller. The roller shall
be operated at a speed which will not cause the aggregate to be displaced. The
aggregate shall then be rolled with a separate pneumatic-tired roller until the
aggregate is properly seated in the bituminous material.

403.13 Seal Coat. When constructing A-2 or A-3, the seal coat shall not be
started until the cover coat immediately preceding the seal coat is completed.

Application of the bituminous material and aggregate and rolling of the seal coat
aggregate shall be the same as specified above in Article 403.12 for the cover coat.

During the construction period, the Contractor shall maintain the completed work.
If necessary, the Contractor shall apply additional seal coat aggregate to absorb
excess bitumen appearing on the surface and shall repair any areas where pickup
has occurred.

Upon completion of the work, and after final set of the asphalt, excesses of loose
aggregate shall be removed by brooming the entire roadway surface with rotary type
brooms.

403.14 Opening to Traffic.  The road shall be opened to traffic according to
Article 701.05(c)(5).

403.15 Method of Measurement.  Bituminous materials will be measured for
payment as specified in Section 1009.

Cover Coat Aggregate and Seal Coat Aggregate will be measured in metric tons
(tons) according to the requirements of Article 311.08(b), except that measurement
for payment will not be made for aggregate in excess of 110 percent of the amount
specified by the Engineer.

403.16 Basis of Payment. This work will be paid for at the contract unit prices
per liter (gallon) for BITUMINOUS MATERIALS (PRIME COAT) and BITUMINOUS
MATERIALS (COVER AND SEAL COATS) or at the contract unit prices per metric
ton (ton) for BITUMINOUS MATERIALS (PRIME COAT) and BITUMINOUS
MATERIALS (COVER AND SEAL COATS), and per metric ton (ton) for COVER
COAT AGGREGATE and SEAL COAT AGGREGATE.

When provided as a payment item, the preparation of the base or existing surface
will be measured and paid for as specified in Section 358. If not provided as a
payment item, preparation of base or existing surface shall be considered as included
in the contract unit price(s) for the bituminous surface treatment, and no additional
compensation will be allowed.

206
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SECTION 404. BITUMINOUS SURFACE ROAD MIX (CLASS B)

404.01 Description.  This work shall consist of constructing a bituminous
surface consisting of a mixture of aggregates and bituminous material blended
together by road mixing or a traveling plant on a prepared base. If required by the
Special Provisions, a seal coat shall be applied to the bituminous surface.

404.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(a) Aggregate ..................
(b) Seal Coat Aggregate
(c) Bituminous Material (Note 1)

Note 1. The Contractor may use any one of the types of bituminous
materials as listed in the table below. When more than one grade is shown
for a particular type, the Engineer reserves the right to specify the grade
which shall be used.
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Bituminous Surface Road Mix (Class B)

Type of Construction

Bituminous Materials
Recommended for Weather
Conditions Indicated

Warm
[15 to 30 °C]*
[(60 to 85 °F.)]*

Hot
[30 °C Plus]*
[(85 °F. Plus)]*

Prime MC-30, PEP MC-30, PEP
MC-250, MC-800 MC-800
With road
grader or SC-250, SC-800, SC-800
road mixer MS-2, SS-1 MS-2, SS-1
CMS-2, CSS-1 CMS-2, CSS-1
HFE-150, HFE-300 HFE-150, HFE-300
Bituminous
Surface
Road Mix
MC-800 MC-800
With
traveling SC-800 SC-800
plant MS-2, SS-1 MS-2, SS-1
CMS-2, CSS-1, CMS-2, CSS-1
HFE-150, HFE-300 HFE-150, HFE-300
RS-1, RS-2 RS-1, RS-2
Seal Coat RC-800, RC-3000 RC-800, RC-3000
when required MC-800, MC-3000 MC-3000
by Special SC-3000 SC-3000
Provisions)
CRS-1, CRS-2 AC 2.5
HFE-90, HFE-150 AC 5
HFE-300 CRS-1, CRS-2

HFE-90, HFE-150
HFE-300

*Temperature of the air in the shade at the time of application.

404.03 Equipment.

Equipment shall meet the requirements of the following

Articles of Section 1100 - Equipment:
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(c) Pneumatic-Tired Roller
(d) Mechanical Sweeper ........ccccceeenes
(e) Traveling Plant ............
() Aggregate Spreader ...
(g) Pressure Distributor ....
(h) Road Mixer .................
(i) Heating Equipment .....

() Drag ..ccooceeeeiiiiiiiieenns
(k) Windrow Evener .........
() GrAUEr e

Note 1. The three-wheel or tandem rollers shall weigh 5.5 to 9 metric tons
(6 to 10 tons).

CONSTRUCTION REQUIREMENTS

404.04 General. This work shall be done only between May 1 and October 1.
Bituminous materials shall be applied and bituminous mixtures shall be placed only
when the temperature of the air in the shade is above 15 °C (60 °F.). No work shall
be started if local conditions indicate that rain is imminent.

Rolling of the bituminous mixture shall be done with a three-wheel or tandem
roller.

All surfaces shall be cleaned of dirt, debris, and loose material prior to placing
any bituminous material or bituminous mixture.

404.05 Sequence of Work. The construction operations shall be undertaken
in the following sequence:

(@) Repair and preparation of base.

(b) Preparation and application of bituminous material for prime coat.
(c) Proportioning and placing aggregate.

(d) Preparation of bituminous mixture.

(e) Spreading and rolling bituminous mixture.

(f) Construction of seal coat, if required by Special Provisions.

404.06 Repair and Preparation of Base. The base shall be prepared
according to Section 358.

404.07 Preparation and Application of Bituminous Material for Prime Coat.
The bituminous material for prime coat shall be prepared according to Article 403.07
and applied according to Articles 403.09 and 403.11.

404.08 Proportioning and Placing of Aggregate. If the aggregate consists
of a single graded aggregate within the limits specified, the Engineer will notify the
Contractor as to the quantity of aggregate per station to be placed in the windrow.

If a single graded aggregate is used for the mixture, it shall be placed in a uniform
windrow by means of an aggregate spreader.
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If 2 or more gradations of aggregates are blended for the mixture, the Engineer
will determine the proportions necessary to obtain an aggregate uniformly graded
within the limits specified, and will notify the Contractor as to the quantity per station
of each that shall be placed in the windrow.

If 2 or more gradations of aggregates are blended for the mixture, each gradation
shall be placed in a uniform windrow with an aggregate spreader meeting the
approval of the Engineer and then mixed thoroughly and placed in a windrow. If small
quantities of aggregate are to be added to the windrow, and it is not feasible to use
an aggregate spreader, they shall be placed by methods approved by the Engineer.

Aggregate shall not be hauled when the weather or road conditions are such that
the hauling operations will cause cutting up or rutting of the base.

404.09 Preparation of Bituminous Mixture. The aggregate shall be relatively
free of surface moisture. If necessary to reduce the moisture content, the aggregate
shall be aerated by blading the aggregate back and forth across the base until the
moisture content has been reduced to the satisfaction of the Engineer. Immediately
before the application of the bituminous material, the aggregate shall be shaped with
a windrow evener. The windrow evener shall be adjusted so that the windrowed
aggregate will have the desired uniform cross section.

The aggregate and bituminous material shall be mixed with graders, road mixers,
traveling plants, or other equipment approved by the Engineer. When graders are
used, not less than 2 will be required for each 800 m (1/2 mile) or fraction thereof
under preparation at one time.

The bituminous material used in the bituminous mixture shall be according to
Article 404.02. Bituminous material shall be added to the aggregate at a rate of 3.5
to 5.5 percent by weight of total mixture; the percentage will be set by the Engineer.
The percent of bituminous material shall be based upon the residual bitumen content.

The aggregate and bituminous material shall be mixed so that a homogeneous
mixture is obtained in which all particles of the aggregate are coated uniformly.

(@) Grader and Road-Mixer Methods. When graders or road mixers are used
for mixing, the windrow of aggregate shall be flattened before applying the
bituminous material. The bituminous material shall be applied by means
of a pressure distributor. There shall be at least 3 applications of
bituminous material. The first application shall not exceed 1/2 of the total
quantity required. In general, the mixing operations shall be carried on in
the central portion of the base. The mixing operations shall not be closer
than 450 mm (18 inches) to the edges of the existing or new base. When
mixing has been carried on in such a manner that at the time of the second
or subsequent application of bituminous material, the layer of mixed
material is not uniform in cross section, the mixed material shall be
reshaped to a uniform cross section by means of a windrow evener or other
equipment approved by the Engineer, so that the bituminous material is
applied to the mixed material at a uniform rate.

When graders are used for mixing, the treated aggregate shall be given a
preliminary mixing with either a spring-tooth harrow, a disk or a rotary speed
mixer meeting the approval of the Engineer immediately after each
application of bituminous material. After the preliminary mixing of the
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Bituminous Surface Road Mix (Class B) Art. 404.09

aggregate and bituminous material, the mixing shall be continued with
graders. The windrow shall be moved from one side of the primed base to
the other until the mixture is free from lumps, homogeneous, and of uniform
color. When longitudinal drifting of material occurs, the direction of mixing
operations shall be varied, or other methods used, so as to obtain a
windrow of uniform cross section.

When road mixers are used for mixing, the treated aggregate shall be mixed
after each application of bituminous material. Mixing shall be continued
until the mixture is free from lumps, homogeneous, and of uniform color.
When the total amount of aggregate necessary to construct the surface to
the specified width and depth cannot be mixed at one time, it shall be mixed
in portions and the mixed portions placed in a windrow on one side of the
base; in which case, after mixing is completed with the road mixer, the total
mixed material shall be mixed and blended with a grader until it is uniform
in color, consistency and gradation.

The mixing shall be performed in such a manner as to prevent segregation
of the various aggregate sizes or loss of the fine aggregate, and to agitate
the entire mixture but not disturb the base. The mixture shall be kept within
the limits of the base, and no earth or other foreign matter shall be permitted
in the mixture. When the work is more than 1600 m (1 mile) in length, the
train of mixing equipment shall travel at least 800 m (1/2 mile) before turning
around.

If, after mixing, it is the Engineer's decision that the mixture does not
contain the proper amount of bituminous material, more bituminous material
or aggregate shall be added according to the Engineer's directions, and
mixing continued until the bituminous mixture is homogeneous and uniform
in color. After the bituminous mixture has been prepared as required, it
shall be windrowed on one side of the prepared base. The windrow shall
be uniform in size.

Traveling-Plant Method. When traveling plants are used for mixing, the
amount of bituminous material applied will be designated by the Engineer
and may be adjusted by the Engineer as the work progresses. Material
which may fall outside, or which is not picked up by the conveyor, shall be
picked up by hand labor and thrown directly into the elevating unit and not
onto the windrow ahead. The application of bituminous material shall be
made in such a manner that the resulting mixture will be homogeneous and
uniform in color.

The use of a windrow evener may be omitted when mixing is done with a
traveling plant. The feed control of the traveling plant will be calibrated and
set by the Engineer.

If one operation of the traveling plant does not produce a uniform bituminous

mixture, the windrow shall be remixed with the traveling plant, grader, road mixer or
by other methods approved by the Engineer, until the bituminous mixture is uniform
in texture and color. If the mixture does not contain the proper amount of bituminous
material, additional bituminous material or aggregate shall be added and the windrow
remixed as specified herein.
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404.10 Spreading of Bituminous Mixture. After the mixture has been
prepared, windrowed, and cured, it shall be divided into 2 equal parts with motor
graders having end plates attached to the blades. One part shall be bladed across
the centerline and spread uniformly upon that portion of the base. The remaining
portion of the windrow shall be spread uniformly upon the other portion of the base.
Spreading shall be done so segregation shall be kept to a minimum, and the finished
surface will be smooth and of uniform texture. The mixture shall be spread to a true
line along the edges of the pavement. Care shall be taken to smooth out junctions
of successive operations.

If, after spreading the mixture, there are any portions which are not
homogeneous, do not contain sufficient bituminous material, or contain an excess of
bituminous material, such portions shall be corrected as directed by the Engineer.

Unless the mixture can be spread to the final cross section and rolled the same
day as mixed, it shall be left in the windrow. Should rain fall during road-mixing
operations, or after the mixture has been spread and before it has been rolled, the
mixture shall be windrowed and not disturbed until the base contains no visible
moisture. The mixture shall then be bladed back and forth across the base until the
moisture in the mixture has been removed to the satisfaction of the Engineer.

404.11 Compaction of Bituminous Mixture. After the mixture has been
spread and when it will bear the weight of the roller without excess lateral movement,
it shall be rolled longitudinally. Rolling shall start at the edges and progress toward
the center, overlapping on successive trips by at least 1/2 the width of the roller. The
entire surface shall be rolled twice in this manner, unless in the opinion of the
Engineer, additional rolling is necessary. Final rolling shall be accomplished by one
passage of the roller along each edge of the pavement. The edges shall be
compacted to form an angle of approximately 45 degrees with the surface of the
bituminous mixture.

All roller wheels shall be moistened lightly with water to prevent bituminous
material from sticking to them. If the bituminous surface has absorbed moisture
before rolling is completed, it shall be torn up, bladed back and forth across the base
until dry and then relaid at the Contractor's expense. When the rolling has been
completed and the surface has cured, traffic may be allowed upon it.

404.12 Surface Tests. After the bituminous mixture has been compacted, the
surface will be tested for smoothness by means of a 5-m (16-ft.) straightedge placed
parallel to the centerline of the pavement, parallel to the grade line in each wheel lane
and touching the surface. Ordinates measured from the face of the straightedge to
the surface of the pavement shall at no place exceed 10 mm (3/8 inch). If the
variation from a true surface exceeds 10 mm (3/8 inch), the entire area so affected
shall be corrected as approved by the Engineer.

| 404.13 Seal Coat. When specified seal coat shall be constructed according to

| the requirements of Articles 403.07, 403.08, 403.09, 403.10 and 403.13. The seal

| coat shall not be applied, until the bituminous mixture has been subjected to traffic for
a period of not less than 4 weeks. The surface shall be swept clean, removing all
dirt, debris, and loose material. It shall be clean and dry when the bituminous material
is applied.

404.14 Opening to Traffic.  The road shall be opened to traffic according to
Article 701.05(c)(6).
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404.15 Method of Measurement. Bituminous material will be measured as
specified in Section 1009.

Aggregate and Seal Coat Aggregate will be measured for payment in metric tons
(tons) according to Article 311.08(b), except measurement for payment will not be
made for seal coat aggregate in excess of 110 percent of the amount specified by the
Engineer.

404.16 Basis of Payment. This work will be paid for at the contract unit prices
per liter (gallon) for BITUMINOUS MATERIALS (PRIME COAT), BITUMINOUS
MATERIALS (ROAD MIX) and BITUMINOUS MATERIALS (SEAL COAT) or per
metric ton (ton) for BITUMINOUS MATERIALS (PRIME COAT), BITUMINOUS
MATERIALS (ROAD MIX) and BITUMINOUS MATERIALS (SEAL COAT), and per
metric ton (ton) for AGGREGATE and SEAL COAT AGGREGATE.

If provided as a payment item, the repair and preparation of the base will be
measured and paid for as specified in Section 358. If not provided as a payment item,
repair and preparation of base shall be considered as included in the contract unit
price for the bituminous surface, and no additional compensation will be allowed.

SECTION 405. BITUMINOUS SURFACE PLANT MIX
(CLASS B)

405.01 Description.  This work shall consist of constructing one or more
courses of a mixture of aggregates and bituminous material on a prepared base.

405.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000:

Item Article/Section
(G AN [ (=T F- L= PSSP RU 1004.03
(b) RAP Material (Note 1) .......ccccveenne 1004.07
(c) Bituminous Materials (NOLE 2) ........oeveiiiiiiiiieiiiiiee e 1009

Note 1. The original pavement or hot mix bituminous materials need not
contain crushed coarse aggregate.

Note 2. The particular type and grade of bituminous material to be used will
be specified in the contract. The Contractor may use any one of the types
of bituminous materials listed in the table below. When more than one grade
is shown for a particular type, the Engineer reserves the right to specify the
grade which shall be used.
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405.02

Bituminous Surface Plant Mix

(Class B)
Type of Construction Bituminous Materials Recommended
Prime MC-30
Bituminous SC-800,SC-3000
Surface MC-3000
Plant Mix (Note 1) AC 5, AC 10

Note 1. When RAP material is used in the mixture, the bituminous material
shall be AC 2.5, AC 5 or AC 10.

405.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

(a)
(b)
(©)
(d)
(e)
(f
(9)

Iltem Article/Section
Self-propelled Pneumatic-Tired Roller (Note 1) ......cccceevvveeriniennnnn. 1101.01
Three-Wheel Roller (Note 2)
Tandem Roller (Note 2) .................

Pneumatic-Tired Roller ..................

MechaniCal SWEEPET ........cvii it
Heating EQUIPMENT ......eiiiiiiiiic e
Pressure Distributor ...
(D] 1=] ST
PUGMII-MIXET oo
CONLINUOUS MIXET eviiiiiiiiiiieeieitieee e ettt et e e e e e s e snneaeeeeeannnnes
Temperature Recording Instrument
Spreading and Finishing Machine ....................

HOt-MiX SUIGE BiNS .....veiiiiiiiiiiee e
Drier Drum Hot-Mix Plant (Note 3)
Vibratory Roller (NOte 4) ......ccoiiiiiiee et

Note 1. The self-propelled pneumatic-tired roller shall develop a
compression of not less than 50 N/mm (300 Ibs. per inch) nor more than
90 N/mm (500 Ibs. per inch) width of tire tread in contact with the bituminous
surface. The tires shall be inflated to an air pressure of not less than
415 kPa (60 psi). When the tires are operating in a hot condition and there
is no tire pickup, the water system may be turned off.

Note 2. The three-wheel or tandem rollers shall weigh 5.5 to 9 metric tons
(6 to 10 tons) and develop a unit compression on the compression wheels
of not less than 35 N/mm (200 Ibs. per inch) nor more than 60 N/mm
(350 Ibs. per inch) of wheel width.

Note 3. When a drier-drum hot-mix plant is used to produce Class B surface
mixture incorporating RAP material, the plant shall be suitably modified to
produce recycled bituminous mixes in a manner approved by the Engineer.


Errata
Article 405.03. In Note 1. change "50 N/mm" to "53 N/mm" and change "90 N/mm" to "88 N/mm" and in Note 2. change "60 N/mm" to "61 N/mm".
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Bituminous Surface Plant Mix
(Class B) Art. 405.03

' Note 4. The vibratory roller shall develop a total applied force of not less
than 35 N/mm (200 Ibs. per inch) nor more than 60 N/mm (350 Ibs. per
inch).

CONSTRUCTION REQUIREMENTS

405.04 General. The bituminous mixture shall be constructed only on a dry
base under the following conditions unless otherwise authorized in writing by the
Engineer:

(@) When slow curing asphalts are used;

(1) Between May 1 and October 1, and

(2) The air temperature in the shade is above 10 °C (50 °F.).
(b) When medium curing asphalt is used;

(1) Between May 1 and October 15, and

(2) The air temperature in the shade is above 5 °C (40 °F.).
(c) When asphalt cements are used;

(1) The air temperature in the shade is above 5 °C (40 °F.).
No work shall be started if local conditions indicate rain is imminent.

When the aggregate for the bituminous mixture consists of a single graded
aggregate, the Contractor shall unload the graded aggregate into the stockpile and
shall use only the graded aggregate from the stockpile. In addition, the Contractor
shall have available fine or coarse aggregate to be blended with the graded aggregate
to the satisfaction of the Engineer when it is necessary to correct nonuniformity in the
gradation of the graded aggregate.

If approved by the Engineer, separate sizes of aggregates may be blended to
produce the bituminous mixture. The method of blending shall be by the use of
aggregate feeders of the apron, drum, reciprocating, or other type approved by the
Engineer, which shall provide for proportional and total feeding of the aggregates.
The components of the blend need not be of the same source or of the same kind
of material.

The sources of material shall not be changed during the progress of the work
without written permission from the Engineer.

All surfaces shall be cleaned of dirt, debris and loose material prior to placing any
bituminous material or bituminous mixture.

405.05 Sequence of Work. The construction operations shall be undertaken
in the following sequence:

(@) Repair and preparation of base.
(b) Preparation and application of bituminous material for prime coat.

(c) Preparing, transporting, spreading, and rolling bituminous mixture.
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Bituminous Surface Plant Mix
Art. 405.06 (Class B)

405.06 Repair and Preparation of Base. The base shall be prepared
according to Section 358.

405.07 Preparation and Application of Bituminous Materials. The
bituminous material for prime coat shall be prepared according to Article 403.07 and
shall be applied according to Articles 403.09 and 403.11.

The bituminous material for the mixture shall be transferred to the asphalt tanks
and heated to the temperatures as follows:

Temperature

Type of Bituminous Material Minimum Maximum

Slow Curing Liquid Asphalts Workable Not to exceed
Flash Point or
135 °C (275 °F.)

Medium Curing Liquid Asphalts Workable Flash Point
Asphalt Cements 105 °C (225 °F.) 165 °C (325 °F.)
405.08 Preparation of Bituminous Mixture. The aggregates for the

bituminous mixture shall be dried and heated in the revolving drier according to the
following table when equipment meeting the requirements of Article 1102.01(a)
through (d) is used. When a plant meeting the requirements of Article 1102.01(e) is
used, the bituminous material shall be asphalt cement with a minimum temperature
of 95 °C (200 °F.) and there will be no limitations on moisture of the aggregates.
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Bituminous Surface Plant Mix

(Class B) Art. 405.08
Bituminous Material SC MC AC
Maximum Moisture 0.5% 1.0%
Minimum Temperature 95 °C 120 °C
(200 °F.) (250 °F.)
Maximum Temperature 135 °C 105 °C 165 °C
(275 °F.) (225 °F.) (325 °F))

The aggregate and bituminous material used in the mixture shall be measured
separately and accurately by weight or by volume. The devices used in weighing or
measuring the aggregate and bituminous material shall be of a type approved by the
Engineer. When the aggregate is in the mixer, the bituminous material shall be added
and mixing continued until a homogeneous mixture is produced in which all the
particles of the aggregate are coated uniformly. The mixing time will be determined
by the Engineer.

The ingredients shall be heated and combined in such a manner and at such a
temperature as to produce a mixture which when discharged from the mixer, will not
in general, vary more than 10 °C (20 °F.) from the temperature set by the Engineer.
The temperature of the bituminous mixture shall not be more than the maximum
temperature noted in the above table for the bituminous material being used. The
bituminous mixture shall conform to the following composition limits by weight:

AGGIEUALE ...t 94.0 to 96.5%
Bituminous Material ............ceeeiiiiiiiiiiieiiie e 3.51t0 6.0%

The percentage of bituminous material will be determined by the Engineer. The
percentage of bituminous material shall be based upon the residual bitumen content.
The percentage of residual bitumen shall be controlled within +0.5 percentage points
of the percentage set by the Engineer. The right is reserved to make such changes
in the proportions of bituminous material and aggregates as the Engineer may
consider necessary within the limits of the specifications.

405.09 Preparation of Bituminous Mixture Using RAP. When RAP materials
are being used, the RAP material(s), virgin aggregate(s) and asphalt cement shall be
proportioned within the following composition limits by weight:

Ingredient Percent by Dry Weight
Virgin Aggregate(s) 46 - 93
RAP Material(s) 0 - 50
Mineral Filler (if required) 0 - 5
Bituminous Material 4.0 - 70
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Bituminous Surface Plant Mix
405.09 (Class B)

The virgin aggregates shall be dried and heated in the drier to a temperature that
will produce the specified resultant mix temperature when combined with the RAP
material.

The heated virgin aggregates and mineral filler shall be combined with the RAP
material in such a manner as to produce a bituminous mixture which when discharged
from the mixer shall not vary more than 15 °C (30 °F.) from the temperature set by
the Engineer. The combined ingredients shall be mixed for a minimum of 30 seconds
or until a homogeneous mixture as to composition and temperature is obtained. For
a batch type plant, the standard 15 seconds dry and 30 seconds wet mixing time
should normally be used. Variation in wet and dry mixing times may be permitted,
depending on the moisture content and amount of RAP material used. The mix
temperature shall not exceed 180 °C (350 °F.). Wide variations in the mixture
temperature will be cause for rejection of the mix.

The final mixture(s) shall conform to the following Standard Deviations. These
deviations will be verified by extraction tests of the final mixture. If these stipulations
are not met, the amount of RAP material used shall be reduced by 10 percent
increments per day until mix is produced meeting these requirements. When the
Contractor is able to produce mixtures within these criteria for 3 consecutive days, the
percent of RAP material may again be increased.
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Selected Criteria (CA-6) Standard Deviation 1/ Tolerance 2/
Passing 25 mm (1 inch) sieve 5.0 90 - 100
Passing 12.5 mm (1/2 inch) sieve 6.5 60 - 90
Passing 4.75 mm (No. 4) sieve 5.5 30 - 56
Passing 1.18 mm (No. 16) sieve 4.5 10 - 40
Passing 75 um (No. 200) sieve 2.5 4 - 12
Passing 75 pm (No. 200) sieve 25 4 - 12
Bitumen 0.5 3 - 7
Selected Criteria (CA-10) Standard Deviation 1/ Tolerance 2/
Passing 25 mm (1 inch) sieve - 100
Passing 12.5 mm (1/2 inch) sieve 6.5 65 - 95
Passing 4.75 mm (No. 4) sieve 6.0 40 - 60
Passing 1.18 mm (No. 16) sieve 5.0 15 - 45
Passing 75 pm (No. 200) sieve 2.5 5 - 13
Bitumen 0.5 3 - 7
Selected Criteria (CA-12) Standard Deviation 1/ Tolerance 2/
Passing 12.5 mm (1/2 inch) sieve 5.0 90 - 100
Passing 9.5 mm (3/8 inch) sieve 4.0 75 - 95
Passing 4.75 mm (No. 4) sieve 5.0 50 - 70
Passing 1.18 mm (No. 16) sieve 4.5 25 - 45
Passing 75 um (No. 200) sieve 2.5 5 - 13
Bitumen 0.5 3 - 7

1/ - Represents the Standard Deviation of the overall population.

2/ - Individual tests shall be between these tolerances.
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The percentage of bituminous material will be determined by the Engineer. The
percent of bituminous material shall be based upon the residual bitumen content. The
percentage of residual bitumen shall be controlled within +0.5 percent of the percent
set by the Engineer. The right is reserved to make such changes in the proportions
of bituminous material and aggregates as the Engineer may consider necessary
within the limits of the Specifications.

405.10 Transportation. Vehicles used in transporting the bituminous mixtures
shall have tight dump bodies which have been previously cleaned of all foreign
material and sprayed with asphalt release agents. The beds shall be sprayed with
asphalt release agents which have been tested and approved by the Department.
After spraying, the bed of the vehicle shall be in a completely raised position and shall
remain in this position until all excess release agent has been drained. When the air
temperature is below 15 °C (60 °F.), vehicle bodies including the end, endgate, sides
and bottom shall be insulated with fiberboard, plywood or other approved insulating
material and shall have a thickness of not less than 20 mm (3/4 inch). When the
insulation is placed inside the vehicle body, the insulation shall be covered with sheet
steel approved by the Engineer. Each vehicle shall be equipped with a cover of
canvas or other suitable material meeting the approval of the Engineer which shall
be used if any one of the following conditions are present:

(@) Ambient air temperature is below 15 °C (60 °F.).
(b) The weather is inclement.

() When asphalt cement is used, the temperature of the bituminous mixture
immediately behind the paver screed is below 105 °C (225 °F.).

The cover shall extend down over the sides and ends of the truck for a distance
of 300 mm (12 inches) and shall be fastened securely. Bituminous mixture which
cannot be spread and compacted during daylight shall not be sent to the work unless
artificial light satisfactory to the Engineer is provided. The bituminous mixture shall
not be hauled when the weather or road conditions are such that the hauling
operations will cause cutting up or rutting of the base, or the tracking of mud on the
primed base or partially completed work.

405.11 Spreading. The temperature of the bituminous mixtures delivered shall
be according to the following table when a batch, continuous or dryer drum plant for
Class | mixes is used. When a dryer drum plant for other than Class | mixes is used,
the minimum temperature shall be 90 °C (200 °F.).
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Art. 405.11 (Class B)
Temperature

Bituminous Material Minimum Maximum

SC 80 °C 135 °C

(175 °F.) (275 °F.)

MC Workable 105 °C

(225 °F.)

AC 105 °C 160 °C

(225 °F.) (325 °F.)

The bituminous mixtures shall be placed with a spreading and finishing machine
to the typical cross section shown on the plans. On areas where irregularities or
unavoidable obstacles make the use of mechanical spreading and finishing
equipment impracticable, the mixture shall be spread, raked and luted by hand tools.
Where the specified thickness of the finished compacted surface is greater than 50
mm (2 inches), the bituminous mixture shall be spread and compacted in 2 or more
layers. When the bituminous mixtures are placed in partial widths, the individual
widths of the top layer shall conform to the traffic lanes.

The spreading and finishing machine shall be operated at a speed that will
ensure, as near as possible, continuous operation. The operating speed will be
approved by the Engineer. A string line shall be used as a guide for the finishing
machine in order to maintain uniform edge alignment; if any other method is
proposed, it shall meet the approval of the Engineer before being used. Irregularities
in the alignment of the outside edges shall be corrected by adding or removing
bituminous mixture before the edges are rolled. In spreading the bituminous mixture,
care shall be taken to prevent any damage to the prime coat. The bituminous mixture
shall be placed away from a transverse joint.

405.12 Joints. Contact surfaces of curbs, gutters, manholes, and similar
structures shall be painted with a thin uniform coating of Asphalt: RC-70; just before
the bituminous mixture is placed against them. The mixture shall be placed uniformly
high, so after compaction it will be 6 mm (1/4 inch) above the edges of such
structures.

Joints between old and new pavements or between successive days' work shall
be made to ensure thorough and continuous bond between the old and new mixtures.

Transverse construction joints in previously laid material may be constructed by
cutting the material back for its full depth to expose a fresh surface. Where a wooden
header is used at a construction joint, the cutting may be omitted provided the joint
conforms to the specified thickness. Before placing the fresh mixture against a cut
joint or against old pavement, the contact surface shall be sprayed or painted with a
thin, uniform coating of Asphalt: RC-70.

Bituminous material for painting joints shall be considered as included in the cost
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of the work and no additional compensation will be allowed.

Surfacing at intersections, alley returns and driveways may be constructed
simultaneously with the adjacent areas.

405.13 Compaction. After the bituminous mixture has been spread as
required, it shall be rolled and compacted thoroughly and uniformly with a
three-wheel, tandem, or vibratory roller.  Where initial rolling causes undue
displacement, hair cracking, or checking of the bituminous mixture, the time of the
rolling shall be adjusted as directed by the Engineer.

One three-wheel, tandem or vibratory roller will be required where the average
placement at the jobsite is 75 metric tons (85 tons) per hour or less. Two steel wheel
rollers either three-wheel, tandem or vibratory, will be required when the average
placement at the jobsite is more than 75 metric tons (85 tons) per hour. A
self-propelled pneumatic roller may be used in lieu of a steel wheel roller for
breakdown rolling followed by a steel wheel roller for finishing when approved by the
Engineer.

Rolling of the first lane of bituminous mixture to be placed shall start longitudinally
at the edge having the lower elevation and progress to the other edge, overlapping
uniformly on successive trips by at least 1/2 the width of the compression wheels.
Where laying the bituminous mixture adjacent to a previously placed lane, the first
pass of the roller shall be along the longitudinal joint in such a manner that not more
than 1/3 the width of the compaction wheel is on the freshly placed mixture; after
which the rolling shall proceed from the outside edge toward the longitudinal joint,
overlapping uniformly on successive trips by at least 1/2 the width of the compression
wheels.

When the roller or rollers as required for plant production cannot make 2
coverages each, of the rolling pattern specified above, an additional roller shall be
furnished when requested by the Engineer. Final rolling of the last course of
bituminous material shall be accomplished by one passage of the roller along each
edge of the pavement. All roller wheels shall be moistened lightly to prevent
bituminous material from sticking to the wheels. When the rolling has been
completed, and the surface of the bituminous mixture has hardened or cured to the
satisfaction of the Engineer, traffic may be allowed upon it.

405.14 Surface Tests. After the bituminous mixture has been compacted, the
surface shall be tested for smoothness by means of a 5-m (16-ft.) straightedge
placed parallel to the centerline of the pavement, parallel to the grade line in each
wheel lane and touching the surface. If the ordinates measured from the surface of
the straightedge to the surface of the pavement exceed 10 mm (3/8 inch), the entire
area so affected shall be corrected as approved by the Engineer.

405.15 Method of Measurement.  Bituminous material for prime coat will be
measured according to Section 1009. The unit of measurement will be as shown on
the plans.

Bituminous Mixture will be measured in metric tons (tons). The Contractor shall
furnish or arrange for the use of scales of a type approved by the Engineer to
measure loaded trucks.
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Bituminous Mixture produced by a continuous-type mixing plant shall be weighed
on approved platform scales furnished by the Contractor. Bituminous Mixture
produced by a batch-type mixing plant may be measured by either weighing the
mixture on approved platform scales or on the basis of plant weights. If measured
on the basis of plant weights, an occasional check shall be made by weighing full
truckloads of the mixture on an approved scale at the plant or on an approved
commercial scale. If, during the course of construction, it becomes apparent that the
weigher on the mixer platform or the weigher at the platform scale is not exercising
proper care in weighing the bituminous mixture, the weigher shall be removed at the
direction of the Engineer and replaced by a competent and qualified worker.
Quantities of materials wasted or disposed of in a manner not called for in the contract
will be deducted from the final total measured quantities. The Contractor shall furnish
a load ticket (duplicate tickets if required) upon which is recorded the net weight of
the bituminous mixture in each truck. The ticket shall have sufficient space for
signhatures, identification of the mixture, date of delivery, and any other data which the
Engineer may require. The Contractor shall submit the load ticket to the Engineer
at the work when the truck arrives.

Measurement for payment will not be made for bituminous mixture in excess of
103 percent of the amount specified by the Engineer.

405.16 Basis of Payment. This work will be paid for at the contract unit prices
per liter (gallon) for BITUMINOUS MATERIALS (PRIME COAT) or per metric ton (ton)
for BITUMINOUS MATERIALS (PRIME COAT) and per metric ton (ton) for
BITUMINOUS MIXTURE COMPLETE.

If provided as a payment item, the repair and preparation of the base will be
measured and paid for as specified in Section 358. If not provided as a payment item,
repair and preparation of the base shall be considered as included in the contract unit
price for the bituminous surface, and no additional compensation will be allowed.

' SECTION 406. BITUMINOUS CONCRETE BINDER
AND SURFACE COURSE CLASS |

406.01 Description.  This work shall consist of constructing one or more
bituminous concrete binder courses and a bituminous concrete surface course on a
prepared base.

406.02 Materials. Materials shall meet the following requirements of Section
1000 - Materials:

Item Article/Section
(8) COoarse AQOrEOALE .......oeeiiiieiieieitiee et 1004.03
(o) LR TSI [o | (=T F= L (= S PRP 1003.03
(€) RAP MALENIAI ...oeoueeieiiiieeiiie ettt e 1004.07
(d) Mineral Filler ............... 1010.04, 1011
(€) Hydrated LIME ......oooiiiiiiiiiieiiiee et 1012.01
(f) Slaked Quicklime (Note 1)
(g) Bituminous Material (NOE 2) ......cceviiiiiiiiiiiiie e 1009
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Highway Standard Drawing
406001 Typical Entrance Ramp Terminal- Flexible  Ramp & Mainline Pavement.
406101 Typical Exit Ramp Terminal- Flexible Ramp  & Mainline Pavement.
406201 Mailbox Turnout


Bituminous Concrete Binder
and Surface Course Class | Art. 406.02

Note 1. Slaked quicklime shall conform to the requirements of ASTM C 5.

Note 2. The Contractor shall use any one of the types of bituminous
materials listed in the table below. When more than one grade is shown for
a particular type, the Engineer reserves the right to specify the grade which
shall be used.

Type of Construction Bituminous Materials
Prime (tack) on Brick, Concrete or SS-1, SS-1h
Bituminous Bases (Note 3) CSS-1, CSS-1h
HFE 60, HFE 90
RC-70
Prime on Aggregate Bases MC-30

Binder and Surface Course

Class I, Type 1
Rigid Base AC 20
Flexible Base AC 10-20
Class |, Type 2
Rigid Base AC 10-20
Flexible Base AC 5-10-20
RAP AC 2.5-5-10-20
Class I, Type 3
Rigid Base AC 5-10
Flexible Base AC 5-10
RAP AC 2.5-5-10
Mixture for Cracks, Joints and Flangeways AC 10-20

Note 3. When emulsified asphalts are used, they shall be diluted with an
equal volume of potable water. HFE emulsions shall be diluted by the
manufacturer. The diluted material shall be thoroughly agitated within 24
hours of application and show no separation of water and emulsion. The
diluted material shall not be returned to an approved emulsion storage tank.
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Bituminous Concrete Binder
and Surface Course Class |

406.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment except as modified by the Equipment Definitions
of Article 406.16:

(a)
(b)
(©
(d)
(€)
(f)

(9)
(h)
0]

0)

(K)

Item Article/Section
Self-propelled Pneumatic-Tired Roller 1101.01

Three-Wheel Roller 1101.01
Tandem Roller ............ 1101.01
ViIBratory ROIEE .......ooiiiiiiiiie et 1101.01
Hot-Mix Plant (NOtE 1) ......eeiiiiiiiiiiie e 1102.01
Spreading and Finishing Machine ..........cccccoceeiiiiiie e 1102.03

Pressure DIStDULOL ........cceiiieiiiieeeeecee e 1102.05
Heating EQUIPMENT ...oooiiiieee e eeee e 1102.07
TreNCH ROIEE .. 1101.01

HOt-MiX SUIge BiNS ...oooiiieiiiiei e 1102.01
Pavement Surface Test Equipment 1101.10(a).

Note 1. When a drier-drum hot-mix plant is used to produce Class | mixtures
incorporating RAP material, the plant shall be suitably modified to produce
recycled bituminous mixes in a manner approved by the Engineer.

CONSTRUCTION REQUIREMENTS

406.04 General. The leveling binder, binder and surface course mixtures shall
be placed on a dry base and when weather conditions are suitable. In the event of
sudden rain, loading additional trucks shall immediately stop whether it be from the
plant or storage bins. Material in transit will be permitted to be laid at the Contractor's
risk providing the pavement is free of standing water and the proper temperature of
the asphaltic mix is maintained. Approval to unload the trucks in transit shall in no
way relax the requirements for quality, density or smoothness of the bituminous
mixture being placed.

The leveling binder and binder courses shall be placed only when the
temperature in the shade is at least 5 °C (40 °F.) and the forecast is for rising
temperatures. The surface course shall be placed only when the air temperature in
the shade is at least 8 °C (45 °F.) and the forecast is for rising temperatures.

Mixture use shall be as follows:

Use Type Mixtures
Leveling Binder 1 BorC
2&3 A B,orC
Binder Course 1 B
2&3 AorB
Surface Course 1&2 C,DorE
3 C

In addition to the requirements listed above, the mixture for leveling binder shall
be further modified as follows, depending upon the nominal thickness being placed:
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Nominal Leveling
Binder

Thickness, Mixture

mm (inch)
Under 30 (1 1/4) C with CA 16
30 (1 1/4) C with CA 13 or CA 16
40 (1 1/2) B or any of the above
Over 40 (1 1/2) A or any of the above

The specific type and mixture to be used for leveling binder, binder course and
surface course shall be as shown on the plans.

The Contractor shall furnish samples of the mixture at the place of manufacture
or samples cut from the completed work when required by the Engineer for testing
purposes. The areas of pavement so removed shall be replaced with new mixture
and refinished. Furnishing test samples and replacing the areas with new material
shall be considered as included in the cost of the item of construction involved, and
no additional compensation will be allowed.

All surfaces shall be cleaned of dirt, debris and loose material prior to placing any
bituminous material or bituminous mixture.

406.05 Keeping Road Open to Traffic.  The road shall be kept open to traffic
according to Article 701.05(c)(3).

406.06 Preparation, Priming and Leveling of Brick, Concrete or
Bituminous Bases.

(@) Preparation. When an existing pavement is used as a base, all excess
crack filler and bituminous patches which contain an excess of bitumen or
which are unstable in hot weather shall be removed. All bitumen shall be
removed from expansion joints and cracks more than 40 mm (1 1/2 inches)
wide. The Contractor shall perform this work in the most economical
manner practicable and as directed by the Engineer. All waste material
placed on the shoulders during the pavement cleaning operations shall be
removed at the close of each day's work and shall be disposed of outside

@ the limits of the right of way at locations acceptable to the Engineer. This
work will be paid for according to Article 109.04.

Prior to placing leveling binder or binder course mixtures for multiple course
construction and prior to placing surface course mixture for single course
construction, all open cracks and open expansion joints having a width of
15 mm (1/2 inch) or more, expansion joints and cracks that have been
cleaned, and street car track flangeways shall be filled completely with
Mixture for Cracks, Joints and Flangeways. The mixture shall be hand
tamped in place with hand tools. This work shall be completed at least 24
hours prior to placing the first course of bituminous mixture.

(b) Prime Coat. Before placing the bituminous mixture, the base, or base and
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gutter shall be cleaned of all dust, dirt, and foreign material and with dry
existing conditions, the bituminous material, as specified for prime in Article
406.02, shall be applied uniformly at the rate of 0.2 to 0.5 L/m2 (0.05 to 0.10
gal. per sqg. yd.). The exact rate to be specified by the Engineer. The
temperature in the shade shall be 15 °C (60 °F.) or higher at time of
application when emulsified asphalt is used. The bituminous priming
material shall be prepared according to Article 403.07. The method of
applying the bituminous priming material shall be according to Article
403.09.

The removal and disposal of dust, dirt, and foreign material from the area
to be primed shall be included in the cost of the bituminous concrete item
involved, and no extra compensation will be allowed for performing this
work.

Where the road is to be kept open to traffic, the prime coat (except emulsion
type) shall be placed not less than 1 hour in advance of the place of
bituminous concrete an no prime coat shall be placed more than 5 days in
advance of the placement of bituminous concrete.

Bituminous concrete may be placed over emulsified asphalt primer when
the emulsion has broken and all free moisture has evaporated or drained
off the surface. When an emulsified asphalt prime is used, the area to be
primed shall be limited to that which can be covered with bituminous
concrete the same day, unless otherwise permitted by the Engineer.

When directed by the Engineer, the prime coat shall be covered
immediately following its application with fine aggregate mechanically
spread at a uniform rate of 1 to 2 kg/m?2 (2 to 4 Ibs. per sqg. yd.). The
pavement shall be primed 1 lane at a time. The lane shall remain closed
until the aggregate will not pickup under traffic. On multi-lane pavements,
traffic will not be allowed on the primed surface and the traffic control shall
be according to Article 701.06(f)(2). In all instances, the priming operation
shall be performed in such a manner that a minimum amount of interference
will be caused to traffic.

Where the road is closed to thru traffic, non-emulsion type prime may be
placed no more than 5 days in advance of the placement of bituminous
concrete. The prime coat need not be covered with fine aggregate. At least
one lane shall remain unprimed until the prime coat on the adjacent
pavement has cured sufficiently and will not pick up under traffic.

Leveling Binder. All depressions of 25 mm (1 inch) or more in the surface
of the existing pavement will be filled with leveling binder. The Engineer
will specify during construction which method of leveling binder placement
shall be used.

Leveling binder placed with a finishing machine will be designated as
Leveling Binder (Machine Method).

When placing leveling binder, the finishing machine shall be operated at a
speed that shall ensure, as near as possible, continuous operation. The
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operating speed of the finishing machine shall be coordinated with the plant
production and delivery of material for continuous operation. If the finishing
machine is equipped with tamper bars, their use will not be required when
the average amount of leveling binder being placed is less than 40 kg/m2
(70 Ibs. per sg. yd.).

Where areas to be leveled are greater than 50 mm (2 inches) in depth, the
leveling binder shall be placed and compacted in layers not exceeding a
maximum depth of 50 mm (2 inches). The total thickness of leveling binder
placed in one day will be limited to 100 mm (4 inches) unless otherwise
directed by the Engineer. The leveling binder shall be placed at least 24
hours prior to placing the binder course. Leveling binder shall be
compacted according to and meet the density requirements of Article
406.16.

Leveling binder placed other than with a finishing machine will be
designated as Leveling Binder (Hand Method). Leveling Binder (Hand
Method) shall be compacted with a roller to the satisfaction of the Engineer.
Hand tamping will be permitted when approved by the Engineer.

At locations where heavy disintegration and deep spalling exists, the area
shall be cleaned of all loose and unsound material with pneumatic tools,
or other approved equipment, primed and filled with leveling binder. The
cost of removal of all loose and unsound material will be paid for according
to Article 109.04. The leveling binder used in these areas will be measured
and paid for as specified for Leveling Binder (Hand Method).

406.07 Preparation and Priming of Aggregate Bases.
(@) Preparation. The base shall be prepared according to Section 358.

(b) Prime Coat. After the base has been prepared, and when in a dry
condition, the bituminous material, as specified for prime in Article 406.02,
shall be applied uniformly at the rate of 1 to 2 L/m?2 (0.25 to 0.50 gal. per
sg. yd.), the exact rate to be specified by the Engineer. The bituminous
priming material shall be prepared according to Article 403.07 and the
method of application shall be as specified in Article 403.09.

The bituminous priming material shall be applied to the full width of the base
course. The prime coat shall be permitted to cure until the penetration has
been approved by the Engineer, but at no time shall the curing period be
less than 24 hours. Pools of bituminous material occurring in the
depressions shall be broomed or squeegeed over the surrounding surface
the same day the prime coat is applied. Immediately after the application
of prime coat, it shall be covered with fine aggregate mechanically spread
at a uniform rate of 2 to 3 kg/m2 (4 to 6 Ibs. per sq. yd.) as directed by the
Engineer. The base shall be primed 1/2 width at a time. The prime coat
on the second half-width shall not be applied until the prime coat on the first
half-width has cured so that it will not pickup under traffic. In all instances,
the priming operations shall be performed in such a manner that a minimum
amount of interference will be caused to traffic.
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When the road is closed to traffic, the bituminous prime coat material need
not be covered with fine aggregate.

406.08 Preparation of Asphalt Cement. The asphalt cement shall be
transferred to the asphalt tanks and brought to a temperature of 120 °C to 180 °C
(250 °F. to 350 °F.).

406.09 Preparation of Mineral Aggregates. When a blend of 2 or more
aggregates, meeting the specifications, is required, it shall be produced by the use
of a cold aggregate feeder for each aggregate required. When the proportioning
gates of the aggregate feeder are once set for proper blending, they shall be locked
or bolted securely and their positions shall not be changed unless directed by the
Engineer. If any of the aggregates used in preparing the mixture become intermixed
in a bin compartment, the compartment shall be emptied and the intermixed material
shall not be used.

The fine and coarse aggregates used in the bituminous mixtures shall be dried
and heated in the revolving drier to a temperature of 120 °C to 180 °C (250 °F. to 350
°F.), such temperatures to be determined at the drier discharge. The fine and coarse
aggregates for the bituminous mixtures may be fed simultaneously into the same
drier. Immediately after heating, the binder course aggregates shall be screened into
at least 3 sizes and the surface course aggregates into at least 2 sizes.

At the end of each day's run, the record sheet of the recording pyrometer or
thermometer shall be turned over to and shall become a part of the records of the
Engineer until the completion of the work.

During the drying process, the moisture content of the aggregate shall be
reduced such that the moisture content of the bituminous mixture at time of discharge
from the mixer will not exceed 0.5 percent. For certain aggregates such as air-cooled
blast furnace slag, novaculite and other highly absorptive aggregates, special
handling and treatment such as double drying may be required.

406.10 Designs, Mixing Formulas, and Tolerances.

(@) Designs. The Class | binder and surface course mixtures shall be further
classified as Type 1, Type 2, or Type 3 depending on the Marshall property
requirements. Class |, Type 1, 2, and 3 Mixture designs shall be
established by the Department or by the Contractor at his/her option. The
Department will provide or verify no more than 2 mix designs per type of
mix, per project, meeting established criteria.

(1) Department Designs. The Contractor may request that the
Department provide a mix design. The Contractor shall specify the
blend of fine aggregate to be used. If the suggested blend does not
result in a mix meeting all necessary criteria, the Department will
provide a mix design using a fine aggregate blend it determines to be
appropriate.

If the Department provided mix design is not satisfactory to the
Contractor, he/she may elect to provide his/her own design as outlined
in (2).
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The Contractor shall be responsible for prompt notification to the
District Materials Engineer or local agency of proposed material
sources so that sampling, and submittal of material to the Central
Laboratory or local agency, may proceed in a timely manner. In no
case will the mix design be initiated until the determination of the
apparent low bidder.

' (2) Contractor's Designs. The Contractor may provide mix designs for

(b)

(©)

(d)

each type of required mixture. Verification of the Contractor's mix
design will be according to the Department's current policy
Memorandum, "Bituminous Mixture Design Verification Procedure".
The mix design shall be developed in a laboratory approved annually
by the Department. The laboratory equipment shall meet the
requirements set forth in the Department's current Stand Alone
Document, "Bituminous Concrete Required Mix Design Laboratory
Equipment". In no case will a mix design be verified until
determination of the apparent low bidder.

Mixing Formula. Based on the data from the mixture designs and mixture
criteria, mixing formulas will be established for each contract. The formulas
will state definite percentages of aggregate on the sieve fractions and a
definite percentage of bitumen.

RAP Designs. At the Contractor's option, Class I, Type 2 and 3, bituminous
concrete binder, leveling binder or surface course (Mixture C) may be
constructed utilizing RAP material.

When the Contractor chooses the RAP option for Class I, Type 2, the
Contractor shall use the job mix formula as determined by the Department.
For purposes of establishing the job mix formula, the Contractor shall
furnish samples of the RAP coarse aggregate and fine aggregate to the
Engineer at least 4 weeks prior to the start of production. The amount of
RAP included in the mixture shall not exceed 25% for binder or 15% for
surface.

When the Contractor chooses the RAP option for Class |, Type 3 mixtures,
the requirements shall be the same as those for Class |, Type 2, except that
the Contractor shall inform the Engineer of the desired amounts at the time
he provides samples of the mix ingredients. The Engineer reserves the
right to adjust the quantities of RAP material contained in the mixture for the
purpose of mix design or field production, on the basis of test results.

Determination of Need for Anti-Stripping Additive. The Department will
determine during mixture design if an additive is needed in the mix to
prevent stripping. The determination will be made on the basis of tests
made according to the Department's accepted methods and procedures.
To be considered acceptable by the Department as a mixture not
susceptible to stripping, the ratio of conditioned to unconditional split tensile
strengths (TSR) shall be equal to or greater than 0.75. Mixtures, with or
without an additive, with TSR's less than 0.75 will be considered
unacceptable.

If it is determined than an additive is required, the additive shall be hydrated
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lime, slaked quicklime or a liquid additive, at the Contractor's option. The
liquid additive shall be selected from the Department's list of approved
additives and may be limited to those which have exhibited satisfactory
performance in similar mixes.

Dry hydrated lime shall be added at a rate of 1.0 to 1.5% by weight of total
dry aggregate. Slurry shall be added in such quantity as to provide the
required amount of hydrated lime solids by weight of total dry aggregate.
The exact rate of application for all anti-stripping additives will be
determined by the Department. The method of application shall be as
specified in Article 406.12.

Field Proportioning Tolerances. For Class I, all mixtures shall closely
conform to the formula as determined by hot-bin gradation analysis and will
be verified by periodic extraction tests of the final mixture. The right is
reserved, at any time during the progress of the work, to make such
changes in the mixing formulas, including the percentage of RAP in the
mixture, as the Engineer may consider necessary or desirable within the
limits of the Specifications. During the progress of the work, the source of
materials shall not be changed without prior approval in writing from the
Engineer.

After the Engineer has established the job mix formula, the following
tolerances will be permitted.

Job Mix Formula Tolerances

Binder Surface

Course Course

Mixture Mixture
Retained 12.5 mm (1/2 inch) sieve 6% -
Passing 4.75 mm (No. 4) sieve 5% 5%
Passing 236 mm (No. 8) sieve +5% +5%
Passing 300 um (No. 50) sieve +4% +4%
Passing 75 um (No. 200) sieve (Note 1) +1.5% +1.5%
Bitumen (Note 1) +0.3% +0.3%

Note 1: Shall be determined by extraction test or by a calibrated nuclear
asphalt gauge.

During production, the ratio of -75 pum (-No. 200) sieve material to asphalt
shall be not less than 0.6 nor more than 1.2 and the moisture content of the
mixture at discharge from the mixer shall not exceed 0.5 percent. If at any
time, the ratio of -75 um (-No. 200) sieve material to asphalt or the moisture
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content of the mixture falls outside the stated limits, production of mix shall
cease. The cause shall be determined and corrective action satisfactory to
the Engineer shall be initiated prior to resumption of production.

During production, mixture containing an anti-stripping additive will be
tested for stripping by the Department's accepted methods and procedures.
If the mixture fails to meet the TSR criteria for acceptance, no further
mixture will be accepted until the Contractor takes such action as is
necessary to furnish a mixture meeting the criteria.

406.11 Preparation of Mixture for Cracks, Joints and Flangeways. When
the mixture is prepared in a batch-type mixing plant, the heated aggregate and the
asphalt cement shall be measured separately and accurately by weight or by volume.
The heated aggregate and asphalt cement shall be mixed in a pug mill mixer. When
the aggregate is in the mixer, the asphalt cement shall be added and mixing continued
until a homogeneous mixture is produced in which all particles of aggregate are
coated uniformly. The mixing time will be determined by the Engineer.

When the mixture is prepared in a continuous-type mixing plant, the heated
aggregate and asphalt cement shall be measured separately and accurately by
volume. The heated aggregate and asphalt cement shall be mixed in the pug mill
mixer for a period of time necessary to produce a homogeneous mixture in which all
particles of aggregate are coated uniformly. The mixing time will be determined by
the Engineer.

When the mixture is prepared in a drier drum plant, the heated aggregate and
asphalt shall be accurately proportioned and mixed in the drier drum plant.

For all types of plants, the ingredients shall be combined in such proportions as
to produce a mixture conforming to the following composition limits by weight:

Fine Aggregate (FA 1, FA 2 0r FA 3) .o 93-96%
BIUMEN oo 4-7%

With the permission of the Engineer, an approved cold-lay sand asphalt mixture
may be used in lieu of the above mixture.

406.12 Preparation of Bituminous Mixtures.

(@) Batch-Type Plant.

When the bituminous mixture is prepared in a batch-type mixing plant, the
heated aggregates, the mineral filler, and the asphalt cement shall be
measured separately and accurately by weight or by volume. The heated
aggregates and mineral filler shall be mixed in the pug mill mixer for a
period of not less than 10 seconds. The asphalt cement shall then be
added and the mixing continued. The time required to add the asphalt
cement shall be not more than 15 seconds. The total time required for
adding the asphalt cement and completing the wet mixing period shall be
not less than 35 seconds, or longer if necessary to produce a homogeneous
mixture in which all particles of aggregate are coated uniformly. When the
RAP option is used, the mix time for a batch type plant may vary in relation
to the nature of the aggregate. The total mixing time shall be a minimum
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of 45 seconds consisting of dry and wet mixing. The times of dry and wet
mixing shall be set by the Engineer. The same size batch weights shall be
used in the production of bituminous mixtures, unless permission to change
is granted in writing by the Engineer.

Continuous-Type Plant.

When the bituminous mixture is prepared in a continuous-type mixing plant,
the heated aggregates, mineral filler and asphalt cement shall be measured
separately and accurately by volume. The heated aggregates, mineral filler
and asphalt cement shall be mixed in the pug mill mixer for a period of not
less than 45 seconds, or longer if necessary to produce a homogeneous
mixture in which all particles of aggregate are coated uniformly.

Drier Drum Plant.

When the bituminous mixture is prepared in a drier drum plant, the heated
aggregates, mineral filler and asphalt shall be proportioned by electronic
proportioning equipment and mixed until a homogeneous, uniformly coated,
mix is produced. If the Engineer ascertains that proper mixing is not being
obtained, adjustments shall be made in the plant operation (production rate,
drier drum slope, etc.) to assure that these conditions are met. When the
RAP option is used in a drier drum plant, mixing shall be continued until a
homogeneous, uniformly coated mix is obtained. If a question as to the
degree of coating should arise, AASHTO T 195 shall be used.

All Types of Plants.

For all types of plants, the ingredients shall be heated and combined in such
a manner as to produce a bituminous mixture which when discharged from
the plant will in general vary not more than 10 °C (20 °F.) from the
temperature set by the Engineer; in all cases, the temperature shall not be
more than 180 °C (350 °F.) or less than 120 °C (250 °F.). Wide variations
in the mixture temperature of successive loads may be cause for rejection
of the mix.

Whenever a hot-mix plant is being used to produce Class I, Type 1 mixtures
and other types of mixtures, all hot bins shall be emptied and all hot and
cold aggregate in the drier and on all collector conveyors shall be removed
before the production of Class |, Type 1, mixtures may be started or
resumed once the Type 1 mixture has been interrupted for the purpose of
producing a different mixture.

When an anti-stripping additive is required and a liquid additive is used, it
shall be added to the asphalt by means of an approved in-line blender
system located between the plant supply tank and distribution on the heated
aggregate. The in-line blender system shall be installed in such a location
that the liquid additive cannot recirculate and contaminate the supply tank.
The in-line blender system shall be capable of delivering a consistent and
controllable stream of material to the asphalt under all operating weather
conditions and shall be capable of controlling the introduction of additive
into the asphalt within +10 percent of the amount specified or required. The
Contractor shall use methods and procedures for handling and storage of
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the additive which meet manufacturer's safety recommendations.

When lime is used as the anti-stripping additive, a separate bin or tank and
feeder system shall be provided to store and accurately proportion the lime
onto the aggregate in either dry or slurry form. The lime and aggregate
shall be mixed by a power driven pugmill prior to entering the drier. In the
event lime is added in dry form, the aggregate shall be dampened
sufficiently to provide a uniform coating of lime. The feeder system shall
be controlled by a proportioning device which shall provide an accuracy to
within £10 percent of the specified amount of lime solids. The proportioning
device shall have a convenient and accurate means of calibration and shalll
be interlocked with the aggregate feed or weight system so as to maintain
the required proportion. A flow indicator or sensor shall be provided and
interlocked with the plant controls such that the production of the mixture
will be interrupted if there is a stoppage of the lime feed. The stockpiling
of lime treated aggregate will not be permitted. The methods of introducing
and mixing the anti-stripping additive and aggregate shall be subject to
approval by the Engineer prior to beginning production.

406.13 Mixture Criteria.

(@) Mixture Composition. For Class I, Type 1, 2, and 3, the ingredients of the
bituminous mixture shall be combined in such proportions as to produce a
mixture conforming to the composition limits by weight. The job-mix formula
selected shall produce a mixture falling within the following limits:

TABLE 1. MIXTURE COMPOSITION (% PASSING) 1/

Binder Binder Surface Mixture

Sieve Mixture A Mixture B C.D,orE
37.5 mm (1 1/2") 100

25 mm (1") 90 - 100 100
19 mm (3/4") 82 - 100 100
12.5 mm (1/2") 45 - 75 50 - 85 90 - 100
9.5 mm (3/8") 66 - 100
4.75 mm (#4) 24 - 42 24 - 50 24 - 65
2.36 mm (#8) 16 - 31 16 - 36 16 - 48
1.18 mm (#16) 10 - 22 10 - 25 10- 32
300 um (#50) 4- 12 4 - 12 4- 15
150 pum (#100) 3- 9 3 - 9 3- 10
75 um (#200) 2 - 6 2 - 6 2- 6
Bitumen(%) 2/ 3 - 9 3 - 9 3 - 9

1/ - Based on percent of total aggregate weight.
2/ - Based on percent of total mixture weight.
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One of the above gradations shall be used for leveling binder according to
the requirements of Article 406.04.

4) seive for A&B binder courses and 40% passing the 2.36 mm (No. 8)
seive for C, D, &E surface courses. The 40% maximum limit for surface
mixtures may be exceeded by 2% for crushed slag coarse aggregate Type
1 mixtures only.

' The mixture composition shall not exceed 40% passing the 4.75 mm (No.

(b) Filler/Asphalt Ratio for Class I, Type 1, 2, and 3. The ratio of material
passing the 75 pm (No. 200) sieve to asphalt cement shall not exceed
1.0 for mixture design (based on total weight of mixture).

(c) Fine Aggregate Blend Requirement For Class |, Type 1. At least 50
percent of the required fine aggregate fraction shall consist of either stone
sand, slag sand or steel slag sand meeting the FA 20 gradation.

' (d) Marshall Properties.

(1) For Class I, Type 1. The procedure used for Class I, Type 1 shall be
75-blow Marshall mix design.

Voids

In The

Mineral

Aggregate Air Minimum Flow

| Mixture (min.) Voids (%) Stability Range
| kN (Ibs.) 0.25m (0.01 inch)
| B Binder 13 3.5-5.0  8.8(2000) 8-16
| C, D, or E Surface 14 3.5-45  8.8(2000) 8-16
| C, D or E Surface
| (Full-Depth) 15.0 3.5-45 8.8(2000) 8-16

(2) For Class I, Type 2. The procedure used for Class |, Type 2 shall be
50-blow Marshall mix design.

Voids

In The

Mineral

Aggregate Air Minimum Flow

| Mixture (min.) Voids (%) Stability Range
| kN (Ibs.) 0.25 mm (0.01 inch)
| A & B Binder 13 3.5-45  7.5(1700) 8-16
| C, D or E Surface 14.0 3.5-45  7.5(1700) 8-16
| C, D, or E Surface
| (Full-Depth) 15.0 3.5-45  7.5(1700) 8-16

(3) For Class I, Type 3. The procedure used for Class I, Type 3 shall be
50-blow Marshall mix design.
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Voids

In The

Mineral

Aggregate  Air Minimum Flow
Mixture (min.)  Voids (%) Stability Range
kN (Ibs.) 0.25 mm (0.01 inch)

A & B Binder 12 2-4 6.6 (1500) 8-16
C Surface 13 2-4 6.6 (1500) 8-16
Mixture

406.14 Transportation. Vehicles used in transporting the bituminous mixtures
shall have clean and tight beds. The beds shall be sprayed with asphalt release
agents which have been tested and approved for use by the Department. After
spraying, the bed of the vehicle shall be in a completely raised position and it shall
remain in this position until all excess asphalt release agent has been drained. When
the air temperature is below 15 °C (60 °F.), the bed, including the end, endgate, sides
and bottom shall be insulated with fiberboard, plywood or other approved insulating
material and shall have a thickness of not less than 20 mm (3/4 inch). When the
insulation is placed inside the bed, the insulation shall be covered with sheet steel
approved by the Engineer. Each vehicle shall be equipped with a cover of canvas
or other suitable material meeting the approval of the Engineer which shall be used
if any one of the following conditions are present:

(@) Ambient air temperature is below 15 °C (60 °F.).
(b) The weather is inclement.

(c) The temperature of the bituminous mixture immediately behind the paver
screed is below 120 °C (250 °F.).

The cover shall extend down over the sides and ends of the bed for a distance
of approximately 300 mm (12 inches) and shall be fastened securely. The covering
shall be rolled back before the load is dumped into the finishing machine. Unless
artificial light satisfactory to the Engineer is provided, no bituminous mixture which
cannot be placed and compacted during daylight shall be delivered to the work.

406.15 Placing.

(@) General. The bituminous mixtures shall be delivered at a temperature of
120 °C - 175 °C (250 °F. - 350 °F.). The bituminous mixture shall be
placed with a spreading and finishing machine to the typical section and
grade shown on the plans or as established by the Engineer. On areas
where irregularities, inaccessibility, or unavoidable objects make the use
of mechanical spreading and finishing impractical, as determined by the
Engineer, the mixture may be spread, raked and luted by hand.

When placing bituminous mixtures within a minimum of 60 m (200 ft.) from
a bridge abutment, the automatic electronic grade control on the paver shall
be operated from a preset grade control stringline. At all other locations,
a preset grade control stringline or a grade reference device traveling on the
adjacent pavement surface shall be used. When traffic interference or
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sharp curves make the minimum 9 m (30 ft.) device impractical, the grade
reference device may be shortened to no less than 3 m (10 ft.) as directed
by the Engineer.

Placing the bituminous mixtures shall be away from a transverse joint. The
binder course shall be kept clean until covered with the surface course.
Any foreign material on the surface of the binder course shall be removed
to the satisfaction of the Engineer before the surface course is placed.
Intermingling of different mixes at any one paver will not be permitted.

Unless prohibited by stage construction, any bituminous concrete course lift
shall be complete before construction of the subsequent lift. The
longitudinal joint in all lifts shall be at the centerline of the pavement if the
roadway comprises 2 lanes in width or at lane width if the roadway is more
than 2 lanes in width.

When stage construction prohibits the total completion of a particular lift, the
longitudinal joint in one lift shall be offset from the longitudinal joint in the
preceding lift by not less than 75 mm (3 inches). The longitudinal joint in
the surface course shall be at the centerline of the pavement if the roadway
comprises 2 lanes in width or at lane width if the roadway is more than 2
lanes in width.

The operating speed of the paver shall not exceed that speed which is
necessary to produce a uniformally spread and struck off mat having a
smooth texture without tearing or segregation. The paver speed shall be
mated with the required roller speed and shall not exceed that which
coincides with the average rate of delivery of bituminous material to the
paver to provide, as nearly as possible, continuous operation of the paver.
In no case shall the speed of the paver exceed 15 m (50 ft.) per minute.

A stringline shall be used as a guide for the finishing machine in order to
maintain a uniform edge alignment; if any other method is proposed, it shall
meet the approval of the Engineer before being used. Irregularities in the
alignment of the outside edges and along the longitudinal joint shall be
corrected by adding or removing bituminous mixtures before the edges are
rolled. Excess bituminous mixtures deposited on the existing base, binder
course or surface course outside the limits of the lane being laid shall be
removed immediately and disposed of as directed by the Engineer.

A straightedge at least 1 m (4 ft.) in length and equipped with a carpenter's
level shall be available at the spreading and finishing machine to check the
surface of the bituminous mixture for transverse slope and longitudinal
surface variations.

Test strip, for Class |, Type 1 and 2. At the start of both binder and surface
course placement, and at other times as required by the Engineer, the
Contractor shall construct a test strip for the purpose of evaluating the
properties of the bituminous mixture. The test strip shall consist of no more
than 180 metric tons (200 tons) of bituminous mixture placed at a paver
speed of no more than 8 m (25 ft.) per minute.
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Within the test strip, 2 or more growth curves will be constructed using a
vibratory roller. The mixing and placement shall stop until the test strip has
been evaluated. If the test strip results are satisfactory, the mixing and
placement may be resumed and a rolling pattern established. If the test
strip results are unsatisfactory, the Engineer will make appropriate
adjustments and another test strip shall be constructed. This procedure
will be followed until a satisfactory test strip is obtained. The test strip
requirement may be waived by the Engineer.

(c) Rolling Pattern for Class I, Type 1 and 2. Once the test strip(s)
requirements have been satisfied, an appropriate rolling pattern shall be
established for both binder and surface courses. The purpose of the rolling
pattern is to determine the types of rollers, number of passes, roller speed,
paver speed, and sequence of operations necessary to meet the density
requirements specified herein. Once a satisfactory rolling pattern is
established, it shall be continued for the balance of the work unless
otherwise changed by the Engineer.

406.16 Compaction.

(@) Rolling. Immediately after each lift of level binder, binder, or surface course
mixture is placed, each lift shall be compacted with equipment meeting the
requirements listed in the following Table 1.
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TABLE 1. MINIMUM ROLLER REQUIREMENTS FOR BITUMINOUS CONCRETE, CLASS |

BREAKDOWN INTERMEDIATE FINAL MINIMUM ADDITIONAL
(One of the (One or more of ROLLER REQUIREMENTS DENSITY
following) the following) REQUIREMENT
Level Binder P Tg Vs, To satisfaction
< 40 mm (1 1/2%) 3W,P,Tg of Engineer
Class I, Type 1 and 2 If the required
density is not
Level Binder (other 3W,P,Tg, Tg ,TE.Vs obtained, one
than above) Vp of the following As specified
Binder 1/ additional rollers 406.16(b)
Surface 1/
B,VD
Bridge Decks 2/ T Tk As specified
Class I, Type 3
Level Binder (Other 3W,P,TB TB’ TF’ VS To satisfaction
than above) Vp of the Engineer

Binder 1/
Surface 1/

9T'90% "WV
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1/ If the average delivery at the job site is 75 metric ton/hr. (85 ton/hr.) or less, any roller combination may be used provided

it includes a steel wheeled roller and the required density and smoothness is obtained.

2/ One Tg may be used for both Breakdown and Final rolling on bridge decks 90 m (300 ft.) or less in length, except when

the air temperature is less than 15 °C (60 °F.).

EQUIPMENT DEFINITION

Vibratory roller, static mode, minimum 2.2 kg/mm (125 Ibs./inch) of roller width. Max. speed = 5 km/h (3 mph)

= 80 m/min (264'/min.).

If the vibratory roller does not eliminate roller marks, its use shall be discontinued and a tandem roller adequately
ballasted to remove roller marks shall be used.

Vibratory roller, dynamic mode, operated at a speed to produce not less than 30 impacts/m (10 impacts/ft.).
Pneumatic-tired roller, max. speed 5.5 km/h (3 1/2 mph) = 92 m/min (308 ft./min.) Minimum tire pressure 550 kPa
(80 psi).

Pneumatic-tired roller shall be equipped with heat retention shields. The self-propelled pneumatic-tired roller shall
develop a compression of not less than 50 N (300 Ibs.) nor more than 90 N (500 Ibs.) per mm (per inch) of width
of the tire tread in contact with the bituminous surface.

Tandem roller for breakdown rolling, 7 to 11 metric tons (8 to 12 tons), 40 to 70 N/mm (250 to 400 Ibs./inch)

of roller width, max. speed 5.5 km/h = 92 m/min (3 1/2 mph = 308 ft./min.)

Tandem roller for final rolling, 35 to 70 N/mm (200 to 400 Ibs./inch) of roller width with minimum roller width of
1.25 m (50 inches). Ballast shall be increased if roller marks are not eliminated. Ballast shall be decreased if mat
shoves or distorts.

Three wheel roller, max. speed 5 km/h = 80m/min (3 mph = 264'/min.), 50 N to 70 N/mm (300 to 400 Ibs./inch)

of roller width. The three-wheel roller shall weigh 9 to 11 metric tons (10 to 12 tons).
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Errata
Article  406.16. In  the  Equipment  Definition,  under  P,  Pneumatic-tired  roller,  in  the  second  sentence change "50 N" to "53 N" and change "90 N" to "88 N".
Under  T B   Tandem  roller  for  breakdown  rolling,  change  "40  to  70  N/mm"  to  "44  to  70 N/mm".
Under 3W, Three wheel roller, change "50 N to 70 N/mm" to "53 to 70 N/mm".
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When initial rolling causes undue displacement, haircracking or checking in
either the hinder course or the surface course, the time of rolling shall be
adjusted by the Engineer to correct these conditions.

Rolling of the first lane of binder and surface course shall start longitudinally
at the edge having the lower elevation and progress to the other edge,
overlapping on successive trips to obtain uniform coverage. The roller shall
not pass over an unprotected edge of the freshly laid bituminous mixture,
unless directed by the Engineer. When directed by the Engineer, the edge
shall be rolled with a pneumatic tired roller. When laying the bituminous
mixture adjacent to a previously placed lane, the first pass of the roller shall
be along the longitudinal joint on the fresh mixture with the compression
wheel not more than 150 mm (6 inches) from the joint. The second pass
of the roller shall overlap the longitudinal joint not more than 300 mm (12
inches) on the previously placed lane after which the rolling shall proceed
from the low side of the transverse slope to the high side, overlapping
uniformly. Each stop shall be regulated to prevent trapping of water on the
rolled surface. The steel-wheeled rollers shall be operated with the
compression wheels toward the direction of paving.

The speed of the roller at all times shall be slow enough to avoid
displacement of the bituminous mixture. If displacement occurs, it shall be
corrected at once by raking and applying a fresh bituminous mixture where
required. To prevent adhesion of the bituminous mixture to the roller, the
wheels shall be kept properly moistened without an excess of water.

Rolling of the binder and surface courses shall be continued until all roller
marks are eliminated and the bituminous mixture is satisfactorily
compacted.

When required by the Engineer, the surface course shall be rolled
diagonally in 2 directions with a tandem roller, the second rolling crossing
the lines of the first, and, if the width of the pavement permits, it shall also
be rolled at right angles to the centerline.

In all places inaccessible to the rollers, such as locations adjacent to curbs,
gutter, headers, manholes and similar structures, the required compaction
shall be secured with tampers.

Any bituminous mixture that becomes loose, broken, mixed with foreign
material or is in any way defective shall be removed and replaced with fresh
hot mixture and compacted to conform to the surrounding area.

Density. The density of the finished binder or surface course shall be
measured either by nuclear test methods or from cores obtained by the
Contractor at random locations identified by the Engineer.

(1) Compaction.

a. Class |, Type 1. Bituminous concrete binder, leveling binder
[40 mm (1 1/2 inches) or greater], or surface course shall be
compacted to an average density of 92.0 to 96.0 percent of the
theoretical maximum density as determined by lllinois Modified
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AASHTO T 209. No individual test shall be below 91.0 percent.
The average shall be based on tests representing one day's
production. A minimum of 2 tests shall be conducted for a day's
production.

b. Class |, Type 2. Bituminous concrete binder, leveling binder (40
mm (1 1/2") or greater), or surface course shall be compacted to
an average density of 93 to 97 percent of the maximum
theoretical density as determined by lllinois Modified AASHTO T
209. No individual test shall be below 91 percent. The average
shall be based on tests representing a day's production. A
minimum of 2 tests shall be conducted for a day's production.

(2) Coring. Coring shall be conducted using procedures and equipment
that shall provide undamaged, undistorted cores of a diameter of no
less than 90 mm (3 5/8 inches).

The holes caused by the removal of the cores shall be refilled
immediately with a bituminous material meeting these specifications,
compacted and finished to the satisfaction of the Engineer.

The Contractor shall promptly transport obtained cores to the plant
laboratory for density determination.

Determination of bulk specific gravity of cores will be performed by the
Engineer using procedures specified in IL 166-86 or, if applicable, IL
275-86.

No less than 4 nor more than 20 cores per day will be required by the
Engineer for the purpose of acceptance and/or comparison with
nuclear gage density measurements.

The cost of this work will not be paid for separately, but shall be
considered as included in the unit price bid for the bituminous concrete
item involved.

(3) Nuclear Methods. When density is measured by nuclear methods, a
test shall consist of the average of 5 one minute determinations
located across the width of a 3.6 to 4.3 m (12 to 14 ft.) paving lane.

Density tests, either core or nuclear, shall be performed at randomly selected
locations in maximum 800 m (1/2 mile) intervals for lifts 75 mm (3 inches) or less in
thickness. For lifts thicker than 75 mm (3 inches), a test shall be performed in
maximum 400 m (1/4 mile) intervals. Nuclear testing of lifts 100 mm (4 inches) or
thicker shall be performed in the direct transmission mode.

If density is not within the specified limits, mixture production and laydown shall
be evaluated and corrective action taken prior to continuing the next day. Additional
compactive effort may be required through modifying the rolling pattern or adding
rollers. All changes to the laydown and production operation shall be at the
Contractor's expense and approved by the Engineer. Density within the limits shall
be achieved without excess aggregate breakage, the formation of hairline cracks,
separation of the lift from the underlying layer, or other damage.
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406.17 Joints. Joints between old and new pavements or between successive
days' work shall be made so as to ensure thorough and continuous bond between the
old and new mixtures.

Transverse construction joints in previously laid material may be constructed by
cutting the material back for its full depth so as to expose a fresh surface. Where a
wooden header is used at a construction joint, the cutting may be omitted provided
the joint conforms to the specified thickness.

406.18 Butt Joints. When bultt joints are to be constructed under traffic, the
Contractor shall provide and maintain temporary bituminous ramps at both upstream
and downstream ends of the area removed. The Contractor shall have sufficient
bituminous material meeting the approval of the Engineer at the worksite to construct

| the ramps before beginning the pavement surface removal. Surface removal will be

| according to Section 440. Cold-milled bituminous tailings will not be acceptable for
ramps. The temporary ramps shall be constructed immediately upon completion of
the removal operation and the area between shall be leveled and filled as necessary.
Ramps shall have a minimum taper rate of 1:40 (V:H). The temporary ramps shall
be removed prior to placing the proposed surface course.

The Contractor shall not begin construction of butt joints prior to beginning
general operations on the project. If work is suspended for the winter season prior to
completion of surface course construction, precut butt joints shall be filled to the
elevation of the existing pavement surface with compacted bituminous concrete
surface course or binder course.

406.19 Approaches, Intersections and Entrances. The thickness of the
bituminous surface at the ends of the proposed resurfacing and adjacent to railroad
grade crossings shall be diminished uniformly to a featheredge at a rate of 1:240
(V:H). At paved intersections, the bituminous resurfacing shall be feathered out in a
distance of 3 m (10 ft.), unless otherwise directed by the Engineer. At these locations,
the thickness of the surface course shown on the plans shall be maintained to a point
where the binder course has been reduced to 25 mm (1 inch) in thickness. Beyond
this point, surface course only shall be used. At these locations where the bituminous
surface is diminished uniformly to a featheredge, the last 1.5 m (5 ft.) shall receive
an additional application of prime as specified in Article 406.02, just prior to placing
the bituminous mixture. This prime will not be paid for separately but shall be
included in the contract unit bid price for Bituminous Concrete Surface Course.

Unpaved intersections and entrances shall be constructed as shown on the plans
or designated by the Engineer. The existing surface shall be bladed, shaped and
compacted before the prime is placed. The prime coat at unpaved intersections shall
be as specified in Article 406.02, and applied at the rate of 1 to 2 L/m2 (0.25 to 0.50
gal. per sq. yd.), unless otherwise directed by the Engineer. The cost of this work
will not be paid for separately but shall be included in the contract unit bid price for
Bituminous Concrete Surface Course.

The shoulder aggregate shall be omitted at intersections, when directed by the
Engineer, and resurfacing material shall be placed as specified for entrances.

406.20 Multi-Lane Pavement Resurfacing. For multi-lane pavement
resurfacing, the layer(s) of binder course shall be placed and compacted prior to start
of placement of the surface course mixture. When bituminous shoulder resurfacing
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is not being constructed simultaneously with the mainline pavement, a bituminous
concrete wedge at least 1 m (3 ft) wide shall be placed on the shoulder
simultaneously with binder placement on the mainline pavement, according to the
wide shall be placed on the shoulder simultaneously with binder placement on the
mainline pavement. The wedge shall be constructed according to the details shown
on the plans or as directed by the Engineer. The cost of this wedge shall be included
in the cost of bituminous shoulders as specified in Section 482.

406.21 Surface Tests. The completed surface course will be tested for
smoothness in the wheel paths with a 5-m (16-ft.) straightedge. Surface variations
of the mainline pavement shall not exceed 5 mm (3/16 inch). Mainline pavement is
defined as all pavement other than ramps which will be posted for speeds of 70 km/h
(40 mph) or less, acceleration and deceleration lanes, crossovers, side street returns,
and other miscellaneous pavement surfaces as determined by the Engineer. In all
areas other than mainline pavement, surface variations shall not exceed 10 mm (3/8
inch).

The smoothness test will not be performed on binder courses, but the Engineer
reserves the right to require corrective measures when obvious surface variations are
evident.

For each variation in the surface course that exceeds the maximum permissible
specified above but is less than 20 mm (3/4 inch), a deduction will be made in the
tonnage of surface course mixture measured for payment as specified in the following
table:

Binder and/or Surface Course Surface Course Mixture Deduction
Plan Thickness, mm Per Variation, metric ton
(Existing Surface Not Reprofiled)
70 or more 2
Less than 70 1
(Existing Surface Reprofiled)
All 2

In all cases where the variation in surface course equals or exceeds 20 mm
(3/4 inch), the entire area affected shall be removed and replaced with fresh surface
course mixture at the entire expense of the Contractor.

The Contractor shall furnish a 5-m (16-ft.) straightedge and shall provide for its
jobsite transportation. The cost of furnishing the straightedge and providing for its
jobsite transportation shall be considered as included in the unit price bid for the
various items of bituminous concrete surface course involved, and no additional
compensation will be allowed.

406.22 Protection of Pavement.  The Contractor shall protect all sections of

newly compacted binder and surface courses from traffic until they have hardened to
the satisfaction of the Engineer.
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406.23 Method of Measurement.

| (@) Contract Quantities. The requirement for the use of contract quantities
| shall be according to 202.07(a).

(b) Measured Quantities. Bituminous priming material will be measured for
payment as specified in Section 1009. Water added to emulsified asphalt
as specified in Article 406.02 will be included in the quantities measured for
payment.

Aggregate for covering prime coat will be measured for payment in metric tons
(tons). The aggregate will be weighed on platform scales meeting the approval of
the Engineer.

Mixture for cracks, joints and flangeways, leveling binder (machine method),
leveling binder (hand method), binder course, and surface course mixtures will be
measured for payment in metric tons (tons) on approved platform scales, surge bin
scales or surge bin hopper scales equipped with automatic printers as specified in
Article 1102.01(a)(13). Bituminous mixtures produced by a batch-type mixing plant
may be measured by batch weights only when surge or storage bins are not used.
An occasional check to verify the accuracy of the batch weights or automatic printers,
will be made by weighing full truck loads of the bituminous mixtures on an approved
platform scale at the plant or on a commercial scale approved by the Engineer. If it
becomes apparent that the batch weights or automatic printers are not accurate in
measuring the bituminous mixture, the scales and/or printers shall be repaired
immediately. Quantities of materials wasted or disposed of in a manner not called for
in the contract will be deducted from the final total measured quantities. The
Contractor shall furnish a load ticket (duplicate tickets if required) upon which is
recorded the net weight of the bituminous mixture in each truck, as specified in Article
1102.01(a)(13). In addition, the load ticket shall have sufficient space for signatures,
identification of the bituminous mixture, date of delivery, and any other data which the
Engineer may require. The Contractor shall submit the load ticket to the Engineer
at the work site when the truck arrives.

Measurement for payment will not be made for any bituminous concrete mixture
in excess of 103 percent of the quantity specified by the Engineer.

| Surface removal for butt joints will be measured for payment in place and the
| area computed in square meters (square yards).

| Temporary ramps will be measured for payment in place and area computed in
| square meters (square yards).

When the option of Class |, Type 1 and 2 mixture on shoulders is used, and
shoulders at 1.8 m (6 ft.) or less in width are placed simultaneously with the traffic
lane as specified in Section 482, the quantity of bituminous mixture placed on the
traffic lane will be limited to a calculated tonnage based upon actual mat width and
length, plan thickness or a revised thickness authorized by the Engineer, and design
mix weight per millimeter (inch) of thickness. The difference between the total actual
tonnage placed and the calculated tonnage used on the traffic lane will be measured
and paid for as Bituminous Shoulders according to Section 482.

When a bituminous concrete wedge is placed simultaneously with the binder
course as specified in Article 406.20, the quantity of binder course placed on the
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traffic lane will be limited to 103 percent of the quantity specified by the Engineer.
The difference between the total actual tonnage placed and 103 percent of the
tonnage specified by the Engineer will be measured and paid for as Bituminous
Shoulders according to Section 482.

406.24 Basis of Payment. Prime Coat will be paid for at the contract unit price
per liter (gallon) or per metric ton (ton) for BITUMINOUS MATERIALS (PRIME
COAT), and per metric ton (ton) for AGGREGATE (PRIME COAT).

The bituminous concrete surfacing will be paid for at the contract unit price per
metric ton (ton) for MIXTURE FOR CRACKS, JOINTS AND FLANGEWAYS; at the
contract unit price per metric ton (ton) for LEVELING BINDER (MACHINE METHOD),
LEVELING BINDER (HAND METHOD) and BITUMINOUS CONCRETE BINDER
COURSE, of the type specified; at the contract unit price per metric ton (ton) for
LEVELING BINDER (MACHINE METHOD) and BITUMINOUS CONCRETE BINDER
COURSE, of the mixture and type specified; and at the contract unit price per metric
ton (ton) for BITUMINOUS CONCRETE SURFACE COURSE, CLASS |, of the
mixture and type specified.

Surface removal for butt joints will be paid for at the contract unit price per square
meter (square yard) for BITUMINOUS SURFACE REMOVAL - BUTT JOINT and
PORTLAND CEMENT CONCRETE SURFACE REMOVAL - BUTT JOINT which price
will include all the necessary equipment and labor to complete and maintain ramps.

Temporary ramps will be paid for at the contract unit price per square meter
(square yard) for TEMPORARY RAMP.

Test strips constructed for the purpose of evaluating the properties of a
bituminous mixture will be paid for at the contract unit price each for
CONSTRUCTING TEST STRIP. A test strip will be considered as having been
constructed when a satisfactory test strip has been obtained for a specific bituminous
mixture. If the Contractor requests and is granted approval for a mix design change,
he/she shall construct a test strip for the new mix design at his/her own expense, and
no additional compensation will be allowed.

If an anti-stripping additive is required for any bituminous mixture, the cost of the
additive will be paid for according to Article 109.04. The cost incurred in introducing
the additive into the mixture will not be paid for separately, but shall be considered
as included in the contract unit price bid for the bituminous concrete item involved.
No additional compensation will be awarded to the Contractor because of reduced
production rates associated with the addition of the additive.

If provided as a payment item, the preparation of base will be measured and paid
for as specified in Section 358. If not provided as a payment item, the cost of
preparation of the base shall be considered as included in the contract unit prices for
the various bituminous concrete items involved, and no additional compensation will
be allowed.

SECTION 407. BITUMINOUS CONCRETE PAVEMENT (FULL-DEPTH)

407.01 Description. This work shall consist of constructing a full-depth
bituminous concrete pavement structure comprised of one or more bituminous
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407.01 Bituminous Concrete Pavement (Full-Depth)

concrete binder courses and a bituminous concrete surface course on a prepared
subgrade.

407.02 Materials. Materials shall meet the requirements of Article 406.02
except that if a light fog prime is required by the Engineer, between bituminous
concrete lifts, the bituminous material for prime shall be RC-70.

407.03 Equipment. Equipment shall meet the requirements of Article 406.03
and Article 1101.10.

CONSTRUCTION REQUIREMENTS

407.04 General. Except as specified, Bituminous Concrete Pavement
(Full-Depth) shall be constructed according to the applicable portions of Section 406,
with binder and surface course types corresponding to the full-depth pavement type
shown on the plans.

407.05 Subgrade. The subgrade shall be prepared according to Section 301
except Articles 301.04 and 301.05 will not apply.

407.06 Placing. Placing of bituminous mixtures shall be according to Article
406.15 and the following:

The compacted thickness of the initial lift of binder course shall be a minimum
100 mm (4 inches). Succeeding lifts shall be not more than 100 mm (4 inches)
thick when compacted except that the top lift of binder shall have a minimum
50-mm (2-inch) thick compacted layer. If a vibrating roller is used for breakdown,
the compacted lift thickness of lower layers of binder may be increased to 150
mm (6 inches), provided the required density is obtained.

Unless prohibited by stage construction or other restricted access, any
bituminous concrete course lift shall be complete before construction of the
subsequent lift. The longitudinal joint in all lifts shall be at the centerline of the
pavement if the roadway comprises 2 lanes in width or at lane width if the
roadway is more than 2 lanes in width.

When stage construction prohibits the total completion of a particular lift, the
longitudinal joint in one lift shall be offset from the longitudinal joint in the
preceding lift by not less than 75 mm (3 inches). The longitudinal joint in the
surface course shall be at the centerline of the pavement if the roadway
comprises 2 lanes in width or at lane width if the roadway is more than 2 lanes
in width.

Prior to placing the initial lift of the bituminous concrete binder course, all
trimmings and other loose material shall be removed from the prepared subgrade
to prevent blowing and dusting of bituminous concrete layers.

Each compacted lift of bituminous concrete mixture shall be thoroughly clean of
all dirt, dust, and foreign material to the satisfaction of the Engineer before the
next lift is placed. All cleaning operations such as blowing, power brooming,
washing, blading or milling necessary to thoroughly clean the bituminous
surfaces shall be at the Contractor's expense.
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When directed by the Engineer, a light fog tack coat of RC-70 shall be applied
between lifts of bituminous concrete material at a rate of approximately
0.1 L/mZ2 (0.02 gal. per sg. yd.).

407.07 Pipe Underdrains. If pipe underdrains are to be constructed along the
edges of the full-depth pavement, construction of the pipe underdrains shall not be
started until at least 250 mm (10 inches) of bituminous concrete binder course or the
entire thickness of the full-depth pavement, whichever is the lesser, is in place.
Material excavated from the trench for the underdrain shall not be deposited or
windrowed on any portion of the full-depth pavement.

407.08 Hauling on the Partially Completed Full-Depth Pavement. Trucks
will be permitted on partially completed segments of full-depth bituminous concrete
pavement only to deliver bituminous mixture to the paver except that hauling on
partially completed segments will be permitted if the thickness of binder in-place is
greater than 100 mm (4 inches), the last paving lift has cooled a minimum of 24 hours
and the air temperature is below 30 °C (85 °F.). When hauling is allowed, the load
limit restrictions given in the following table will be strictly enforced. In addition, a
traffic pattern shall be established that will vary across the width of the pavement and
"tracking" of vehicles one directly behind the other will not be allowed at any time.

LOAD LIMIT RESTRICTIONS
Total Lift Type of Hauling Traffic
Thickness Below 30 °C (85 °F.) 30 °C (85 °F.)
mm & above
100-180 (4-7) Unloaded None
180-240 (7-9.5) Legally Loaded Unloaded
Greater than 240 (9.5)* Legally Loaded Legally Loaded

*With the last lift having cooled a minimum of 12 hours.

Permissive hauling on the partially completed pavement, however, does not
relieve the Contractor of his/her responsibility for damage done to the pavement. Any
portion of the full-depth pavement that is damaged by hauling on it shall be removed
and replaced, or otherwise repaired to the satisfaction of the Engineer, by the
Contractor at his/her own expense.

Cross-overs used to transfer haul trucks from one roadway to the other shall be
not less than 300 m (1000 ft.) apart and shall be constructed of material that will
prevent tracking dust or mud on the completed bituminous concrete layers. The cost
of constructing, surfacing, maintaining and removing cross-overs shall be at the
Contractor's expense.
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Bituminous Concrete Pavement (Full-Depth)

407.09 Surface Tests. The finished surface of the pavement shall be tested
using a California Profilograph or an approved equivalent or a 5 m (16 ft.)
straightedge as specified below. The Contractor shall remove all objects and debris
from the pavement surface prior to the required profilograph or straightedge
measurements.

@)

5-m (16-ft.) Straightedge. Pavement surfaces listed in Table 1 shall be
tested in the wheel paths with a 5-m (16-ft) straightedge set to the
tolerance specified.

Table 1
Location Tolerance

Ramps, Loops and Climbing Lanes 6 mm (1/4")
Mainline Gaps < 160 m (0.1 mile) 6 mm (1/4")
Bridge Approaches 6 mm (1/4")
Side Roads & Side Streets > 180 m (600 ft.) in length 6 mm (1/4")
15 m (50 ft.) from Bridge Approaches or Existing

Pavement or Mainline Gaps 6 mm (1/4")
All curves < 300 m (1000 ft.) radius including S.E. transitions 10 mm (3/8")
Acceleration Deceleration Lanes 10 mm (3/8")
Side Streets <180 m (600 ft.) in length 10 mm (3/8")
Turn Lanes, Storage Lanes and Crossovers, Etc. 10 mm (3/8")
Intersections 10 mm (3/8")
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(b)

A5 m (16 ft.) straightedge set to a 5 mm (3/16 inch) tolerance will be used
to test the mainline pavement in lieu of the California Profilograph where the
posted speed, as determined by the contract signing requirements, is:

(1) Less than or equal to 70 km/h (40 mph) or

(2) Greater than 70 km/h (40 mph) with a net project length of less than
1600 m (1 mile).

Surface variations which exceed the above tolerances shall be marked by
the Engineer and removed by the Contractor with an approved grinding
device consisting of multiple saws. The use of the bush hammer or other
impact devices will not be permitted.

Profilograph.

(1) General. All mainline pavement shall be tested with a California
Profilograph or approved equivalent. Mainline pavement is defined as
all pavement except that listed in Table 1 located in (a) above and
other miscellaneous pavement surfaces as determined by the
Engineer. The profile will terminate 15 m (50 ft.) from each wide
flange beam terminal joint, bridge approach pavement or existing
pavement which is joined by the new pavement.

The Contractor shall furnish paving equipment and employ methods
that produce a riding surface having a maximum profile index of 160
mm/km (10 inches/mile) for any 160 m (0.1 mile) segment except as
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provided for elsewhere.

When starting up paving operations or after a long shutdown period,
pavement surface will be tested the first several days with the
profilograph as soon as the surface has cooled sufficiently to allow
testing. For the purpose of surface tests, paving operations for
Bituminous Concrete Pavement (Full-Depth) shall be interpreted as
being concerned with the placement and compaction of the bituminous
concrete surface course. Once the initial pavement smoothness,
paving methods, and paving equipment are acceptable to the
Engineer, daily profiles will be run during the next working day
following placement of the pavement surface course.

The Contractor may use his/her profilograph on other jobs
simultaneously provided such use will not interfere with the necessary
testing as outlined above and scheduling can be agreed to by the
respective Resident Engineers involved. If the contract does not
require the Contractor to furnish a profilograph, the Department will
furnish it.

Profile Index and Price Adjustments. A daily Profile Index will be
determined for each day's paving. Determination of the Profile Index
will be according to Test Method No. California 526-D. A day's paving
is defined as a minimum of 300 m (1000 ft.) of paving placed in a
single day. If less than 300 m (1000 ft.) is paved, the day's production
shall be grouped with the subsequent day's production. If a profile
Index of 235 mm (15 inches) per km (mile) is exceeded in any day's
production, the initial testing procedures will be resumed until the index
is less than 235 mm (15 inches) per km (mile).

On the first paving day, a profile up to 235 mm (15 inches) per km
(mile) for any 160 m (0.1 mile) segment will be accepted without
applicable Price Adjustment and the profile will be excluded from the
average profile index determined for the project.

Pavement Profiles will be taken 1 m (3 ft.) from and parallel to each
edge for pavement placed at a 3.6 m (12 ft.) width, or less. When
pavement is placed at a greater width than 3.6 m (12 ft.), the profile
will be taken 1 m (3 ft.) from and parallel to each edge and each side
of the planned longitudinal joint. When the pavement being
constructed is contiguous with an existing parallel pavement which
was not constructed as a part of this contract, the profile parallel with
the edge of pavement contiguous with the existing pavement will not
be taken. The profile index for each 160 m (0.1 mile) section will be
the average of the profiles taken.

Acceptance and pay adjustments for Bituminous Concrete Pavement
(Full Depth) will be based upon the smoothness of the final surface.
Measurements on prior lifts are encouraged.

All areas represented by high points having deviations in excess of 8
mm (0.3 inches) in 8 m (25 ft.) shall be corrected by the Contractor
with an approved grinding device consisting of multiple saws. The use
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of a bushhammer or other impact devices will not be permitted.

When the average profile index for the entire project length does not
exceed 8 mm/km (0.5 inch/mile), and no 160 m (0.1 mile) section has
a profile index exceeding 160 mm/km (10 inches/mile), the contract
unit price shall be increased according to the following Price
Adjustment Schedule. When the profile index for the 160 m (0.1 mile)
section does not exceed 160 mm/km (10 inches/mile) payment will be
made at the contract unit price for that section. When the profile index
for a 160 m (0.1 mile) section exceeds 160 mm/km (10 inches/mile)
but does not exceed 235 mm/km (15 inches/mile) the contract unit
price for that section will be reduced according to the following Price
Adjustment Schedule.

PRICE ADJUSTMENT SCHEDULE

Profile Index for Entire Project

mm/km (inch/mile) Percent of Unit Bid Price
3 (0.20) or less 103
over 3 (0.20) to 6 (0.25) 102
over 6 (0.25) to 8 (0.50) 101
Profile Index for 160 m (0.1 mile)
Section, mm/km (inch/mile) Percent of Unit Bid Price
over 8 (0.50) to 160 (10) 100
over 160 (10) to 175 (11) 98
over 175 (11) to 190 (12) 96
over 190 (12) to 205 (13) 94
over 205 (13) to 220 (14) 92
over 220 (14) to 235 (15) 20
over 235 (15) Corrective work required

(3) Correction: Except for bump corrections, the Contractor will not be

allowed to make corrective grinding to increase his/her percent of pay
when the final profile index is 235 mm/km (15 inches/mile) or less.

At the Contractor's option and expense, each 160 m (0.1 mile) section
of pavement with a profile index greater than 235 mm/km
(15 inches/mile) shall be either corrected until the measured profile
index is less than or equal to 235 mm/km (15 inches/mile) or removed
and replaced.

When the Contractor chooses the corrective grinding, 90 percent of the
contract unit price will be the maximum amount of pay the Contractor
shall receive for the section of pavement. When the Contractor
chooses to remove and replace the section, the Contractor will be paid
the percent of contract unit price which corresponds to the replaced
section's final profile index.

On those 160 m (0.1 mile) pavement sections where corrections are
necessary, second profilograph runs will be performed to verify that
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corrections have produced a Profile Index of 235 mm/km (15
inches/mile) or less. If the initial Profile Index is less than 235 mm/km
(15 inches/mile), only the areas representing 8 mm (0.3 inch)
deviations in 8 m (25 ft.) will be reprofiled for correction verification.

All ground areas shall be neat, rectangular areas of uniform surface
appearance, bounded laterally by lane lines or edges of pavement.
Determination of pavement thickness will be made after the removal
of high spots.

407.10 Tolerance in Thickness. Determination of pavement thickness shall
not be performed until after pavement surface tests and all corrective grinding have
been completed as described above in Article 407.09. Adjustments made in the
contract unit price for pavement deficient in thickness will be in addition to those made
for Profile Index as specified in Article 407.09.

Determination of pavement thickness will be based on cores taken from a unit
of the pavement having a surface area equal to or greater than 420 m?2
(500 sq. yds.). Determination of pavement thickness for areas less than 420 m?2
(500 sg. yds.) may be made from edge of pavement measurements or from before
and after cross section measurements, as determined by the Engineer. Computation
of thickness, and requirements relative to deficient thickness, shall be as specified
herein:

(@) Length of Units. The unit of surface area will be a continuous strip of
pavement 300 m (1000 ft.) in length when possible. When the length of
a continuous strip of pavement is less than 300 m (1000 ft.), the length of
the unit to be used shall be identical to the length of the continuous strip.

(b) Width of Units. The width of a unit will be the width from the pavement edge
to the adjacent lane line, from one lane line to the next, or between
pavement edges for single-lane pavements.

(c) Cores. Cores will be taken from the pavement at such points as the
Engineer shall select. When computing the thickness of a unit, not less
than 3 cores will be taken.

(d) Unit Deficient in Thickness. In considering any portion of the pavement that
is deficient, the limits of the unit to be used in computing the deficiency will
be determined by the Engineer, except that no portion of the pavement
once included in such computation will be included in a second
computation.

(e) Determination of Thickness. The thickness of the pavement at the cored
points will be the average caliper measurement of the cores taken at the
respective points. The average thickness of the pavement will be
determined by obtaining a weighted average of the thickness at the points
where cores are taken from the particular unit, considering that each core
represents the thickness of the pavement extending longitudinally in both
directions half way to the nearest core, or to the end of the unit.
Measurements which exceed the specified plan thickness will be
considered as the specified thickness. Measurements which are less than
the specified plan thickness by more than 5 percent, determined as
specified in paragraphs (h) and (i) below, will not be included in obtaining
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a weighted average thickness.

Thickness Equals or Exceeds Specified Thickness. When the average
thickness of a unit, determined as specified above, equals or exceeds the
specified plan thickness, payment will be made at the contract unit price
per square meter (square yard) for the specified thickness.

Thickness Deficient by 5 Percent or Less. When the average thickness of
a unit determined as specified above, is less than the specified plan
thickness by 5 percent or less, an adjusted unit price will be used in
computing payment for the pavement involved. The adjusted unit price will
be a percentage of the contract unit price as given in the following schedule:

Average Thickness Deficiency Percent of

in Percent of Plan Thickness Contract Unit Price
0.0to 2.0 100
2.11t0 3.0 80
3.1t0 4.0 72
4,11t05.0 68

Thickness Deficient by More than 5 Percent But Not More Than 10 Percent.
When the thickness of the pavement at a cored point is less than the
specified thickness by more than 5 percent but not more than 10 percent,
additional cores will be taken on each side of such thin core at such
intervals as the Engineer may select until cores are obtained which are not
deficient in thickness by more than 5 percent. The average thickness of the
pavement between the last points cored, and for the full width of the
pavement unit, excepting any areas which are deficient in thickness by
more than 10 percent, will be determined as a weighted average of the
thickness at the cored point and an adjusted unit price will be used in
computing payment for the pavement involved. The adjusted unit price will
be a percentage of the contract unit price as given in the following schedule:

Average Thickness Deficiency Percent of

in Percent of Plan Thickness Contract Unit Price
51t075 57
7.6 to 10.0 50

Thickness Deficient by More Than 10 Percent. When the thickness of
pavement at a cored point is less than the specified thickness by more than
10 percent, additional cores will be taken on each side of such thin cores
at such intervals as the Engineer may select until cores are obtained which
are deficient in thickness by 10 percent or less. All pavement between the
last points cored and for the full width of the unit of pavement will be
considered thin by more than 10 percent, and such thin pavement shall be
removed and replaced with pavement of the specified thickness unless the
Engineer, at his/her option, permits in writing such thin pavement to remain
in place.

If the thin pavement is removed and replaced with pavement of the
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specified thickness, the replacement pavement will be paid for at the
contract unit price per square meter (square yard), and no payment will be
made for the thin pavement removed nor for the cost of removal. If the thin
pavement is left in place, the Contractor will receive no compensation for
the thin pavement and, in addition, an amount equal to 2 times the contract
cost of the thin pavement will be deducted from the compensation due the
Contractor.

407.11 Widening. The 5 m (16 ft.) straightedge shall be used in lieu of the
profilograph on projects where the pay item Bituminous Binder Course in square
meters (square yards) is specified.

407.12 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Bituminous Concrete Pavement (Full-Depth) and
Bituminous Binder Course will be measured in place and the quantity for
payment shall be computed in square meters (square yards). The width
of measurement shall be the top width of the bituminous concrete course
as shown on the plans.

407.13 Basis of Payment.  Bituminous Concrete Pavement (Full-Depth) will
be paid for at the contract unit price per square meter (square yard) for BITUMINOUS
CONCRETE PAVEMENT (FULL-DEPTH) of the type and thickness specified.

When a light fog tack coat is required, it will be paid for according to Article
109.04.

When widening is being constructed and the entire pavement is being resurfaced,
the binder for the widening will be paid for at the contract unit price per square meter
(square yard) for BITUMINOUS CONCRETE BINDER COURSE, of the type and
thickness specified. The surface and binder course resurfaced over the entire
pavement will be measured and paid for according to Articles 406.23 and 406.24.

If the contract requires the Contractor to furnish a profilograph, furnishing a
California type profilograph or approved equivalent, providing for its maintenance and
jobsite transportation, furnishing the profile scale and bump template, profilograph
paper and recorder pens, as outlined above, will be paid for at the lump sum price for
FURNISH PROFILOGRAPH.

The cost of furnishing a 5-m (16-ft.) straightedge and providing for its jobsite
transportation shall be considered as included in the various items involved and no
additional compensation will be allowed.

SECTION 408. INCIDENTAL BITUMINOUS SURFACING
408.01 Description. This work shall consist of the preparation of the base, the
application of bituminous priming material, and the construction of a bituminous

surface.
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408.02 Bituminous Mixtures. The bituminous mixture for the incidental
bituminous surface shall meet the requirements of the following Sections:

Item Article/Section
(a) Surface Course Mixture for Bituminous Concrete
(ClaSS I)(NOLE 1) ittt 406

Note 1. Type 2, Mixture C or D shall be used.

CONSTRUCTION REQUIREMENTS

408.03 General. The base shall be prepared according to Section 358.

Areas where incidental bituminous surfacing will be subject to vehicular traffic
shall have the base primed with Asphalt: RC-70, Asphalt: MC-30, or the same as
used for prime on the mainline paving. The prime shall be applied according to Article

| 406.06 or 406.07 by methods approved by the Engineer. The bituminous prime
material which will be subject to traffic shall be covered immediately following its
application with fine aggregate spread at a uniform rate of 1 to 2 kg/m2 (2 to 4 Ibs.
per sqg. yd.) by hand methods. The fine aggregate for the prime coat shall conform
to Article 1003.03. The exact rate of application of prime and fine aggregate will be
specified by the Engineer.

The bituminous mixture may be spread and finished by approved hand methods
or a finishing machine approved by the Engineer.

The bituminous mixture which will be subjected to vehicular traffic shall be rolled
and compacted to the satisfaction of the Engineer with a tandem roller or vibratory
roller meeting the approval of the Engineer. The bituminous mixture not subjected to
traffic shall be compacted to the satisfaction of the Engineer.

408.04 Method of Measurement. Bituminous priming material will be
measured for payment as specified in Section 1009.

Aggregate for covering the prime coat will be measured for payment in metric
tons (tons) on platform scales meeting the approval of the Engineer.

Incidental bituminous surfacing will be measured for payment in metric tons (tons)
on approved platform scales, and will include only those aprons which are constructed
as a separate operation. Aprons placed with extendible screed wideners will be
considered an integral part of mainline paving and will not be measured for payment
as Incidental Bituminous Surfacing.

Preparation of base will not be measured for payment.

408.05 Basis of Payment. This work will be paid for at the contract unit price
per metric ton (ton) or per liter (gallon) for BITUMINOUS MATERIALS (PRIME
COAT), at the contract unit price per metric ton (ton) for AGGREGATE (PRIME
COAT), and at the contract unit price per metric ton (ton) for INCIDENTAL
BITUMINOUS SURFACING.

Preparing the base will not be paid for separately but shall be considered as
included in the unit price bid for Incidental Bituminous Surfacing.
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' SECTION 420. PORTLAND CEMENT CONCRETE PAVEMENT

420.01 Description.  This work shall consist of a pavement composed of
portland cement concrete with or without reinforcement, constructed on a prepared
subgrade, or subbase, with or without forms.

420.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(@) Portland Cement CONCIELE ........cccceeeiiiiereriiieiiiieeiiee e siee e 1020
(b) Concrete Reinforcement Bars, Fabric and Strands (Note 1) ........... 1006.10
(c) Pavement Longitudinal Metal Joints, Dowel Bars,
Expansion Joint Assembly, Contraction Joint Assembly
and Hinge Joint Assembly (NOt€ 1) .....coooviiiiiiiieeiiiiiiee e 1006.11
(d) Poured JOINt SEAIET .......ccvieiiiiieieee e 1050
(e) Preformed Expansion Joint Filler ..........ccccccevviiiieeeninnne, 1051.08, 1051.09
(f)  ProtecCtive COAL ........cceeeiiiieiiee it 1023.01
(g) Preformed Elastomeric Compression Joint Seals for Concrete ....... 1053.01
(h) NON-ShriNK GrOUL ........oiiiiiiiiiie e 1024.01
(9) Chemical ADNESIVE .......cccviiiiiiiiiie e 1027.01

Note 1. All tie bars, dowel bars, reinforcement bars, and chair
supports shall be epoxy coated. Chair supports for pavement fabric
will not require epoxy coating.

420.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(8) FOrms for PAVEMENT .......oouiiiiiiiiiiiie e 1103.05
(b) Formless Paver 1103.16
(0 I e 11 14 1 €] = Lo [=T S PR UPPURU P 1103.06
(d) Water Supply EQUIPMENT ....coveiiiiiiiiiiiee e 1103.11
(e) Batching and Weighing Equipment 1103.02, 1103.03

(f)  CONCrete MIXEIS ....cciiiieiiiiieetee et 1103.01
(g) Truck Agitator and Nonagitator Truck 1103.01
(h) Heavy Subgrade Template 1103.10
(i) Mechanical Form Tamper .............. 1103.07
() Mechanical Concrete Spreader .........ccccvcveiiieeeriiienee e 1103.12
(K) Finishing Machine ............occoiiiiiiii e

() Mechanical Longitudinal Float
(m) Concrete Finisher FIoat .........ccccoocviiiiiiiieee e
(M) VIDIALOIS ..eeiiiiiieeeeee e
(o) Miscellaneous Equipment ..............
(p) Membrane Curing Equipment ........

1103.17

() Subgrade Planer ..........cccccceevieeenns 1103.08
() Subgrade Machine 1103.09
(s) Pavement Surface Test EQUIPMENT ........cccvveveeiiiiiiiee e 1101.10
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Errata
Article 420.02(g). Change "(g) Chemical Adhesive" to "(i) Chemical Adhesive".

Highway Standard Drawing
420001-01  Pavement Joints
420101-01  7.2 m Hinge - Jointed  PCC Pavement
420106-01 10.8 m Hinge - Jointed  PCC Pavement
420201-01  Typical Entrance Ramp Terminal - Jointed PCC  Ramp & Mainline Pavement
420206-01  Typical Entrance Ramp Terminal - Jointed PCC Ramp Adjacent to CRC Pavement
420301   Typical Exit Ramp Terminal - Jointed PCC Ramp  &  Mainline Pavement
420306-01  Typical Exit Ramp Terminal - Jointed PCC Ramp  Adjacent to CRC Pavement
420401-01  Bridge Approach Pavement
420501 PCC Pavement & PCC Adjacent to RR Grade Crossing
420601-01  7.2 m PCC Pavement
420701        Pavement Fabric

1999 Supplemenal
420.02 Materials.  Revise subparagraph (c) of Article 420.02 to read:  "(c) Pavement Longitudinal Metal Joints, Dowel Bars, Expansion Joint Assembly, and Contraction Joint Assembly (Note 1).


Art. 420.04 Portland Cement Concrete Pavement
CONSTRUCTION REQUIREMENTS
420.04 Reserved.

420.05 Preparation of Subgrade or Subbase.  The subgrade or subbase shall
be graded, compacted, trimmed, and finished according to Sections 301, except
Articles 301.04 and 301.05 will not apply, and Sections 302, 310, 311, or 312 will
apply as appropriate. The minimum width of the prepared subgrade or subbase shall
be according to the cross sections as shown on the plans.

420.06 Forms and Form Setting.  Prior to the start of paving, forms shall be
in place to accommodate at least one day's paving. Forms shall be clean and meet
the requirements of Article 1103.05 prior to being set. Forms not meeting these
requirements shall not be used. Forms shall be staked in place with at least 3 pins
per 3-m (10-ft.) section of form. Form sections shall be locked together. The forms
shall be supported for the full length and width of the form line by either the subgrade
or subbase. If required by the Engineer, the subbase or subbgrade shall be tamped
under the form line. The alignment of the form line shall be within a tolerance of +
5 mm (1/4 inch) with the plan edge of pavement. The elevation of the form shall be
the plan elevation of the edge of pavement. Minor deviations in the subbgrade or
subbase elevation may be corrected by placing compacted granular or subbase
material in 10 mm (1/2 inch) lifts or less for low areas, provided the build up is not
continuous. Shims or wedges shall not be used to build up the form line. High areas
may be corrected by tamping or trimming as required. The minimum form height shall
equal the plan pavement thickness. Form heights exceeding the pavement thickness
may be used provided the forms are set and maintained at the plan elevation.

| 420.07 Placing. No concrete shall be mixed, placed or finished when the

| natural light is insufficient, unless an adequate and approved artificial lighting system

| is operated. Concrete shall not be placed on soft, muddy, or frozen subgrade or
subbase. Concrete shall not be placed when the subgrade is frozen under permanent
adjacent pavement. The concrete shall be unloaded into an approved mechanical
concrete spreader and deposited uniformly across the subgrade or subbase as close
as possible to its final position. The use of a mechanical spreader may be waived
provided the concrete hauling equipment is equipped with a discharge system
capable of distributing the concrete uniformly without segregation across the
subgrade or subbase and meets the approval of the Engineer or a finishing machine
meeting the requirements of the third paragraph of Article 1103.13 is utilized and
satisfactory results are obtained. When required, hand spreading shall be
accomplished with shovels. Paving shall be continuous between transverse joint
locations shown on the plans. Transverse joint assemblies shall be protected from
displacement or damage during the placement and consolidation of the concrete.
Workers will not be allowed to walk in the freshly mixed concrete with boots or shoes
coated with earth or foreign substances.

When approved in writing by the Engineer, pavements in excess of 7.2 m (24 ft.)
or more in width may be constructed full width in a single operation.

Where concrete is to be placed adjoining a previously constructed lane of
pavement, and mechanical equipment will be operated upon the existing lane of
pavement, that lane shall have attained the strength specified for 14-day concrete.

If only finishing equipment is operated on the edge of the existing lane, paving
in adjoining lanes may be permitted after 3 days.
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Should any concrete materials fall on or be worked into the surface of a
completed slab, they shall be removed immediately by approved methods.

420.08 Reserved.

420.09 Strike Off of Concrete and Placement of Reinforcement. Following
placing, the concrete shall be struck off to conform to the cross section shown on the
plans and to an elevation such that when the concrete is properly consolidated and
finished, the surface of the pavement will be at the elevation shown on the plans.
When reinforced concrete pavement is placed in 2 layers, the entire width of the
bottom layer shall be struck off to such length and depth that the sheet of fabric or
bar mat may be laid full length on the concrete in its final position without further
manipulation. Bends or kinks in individual wires, or other irregularities, shall be
corrected before the sheet is laid in the pavement. The reinforcement shall then be
placed directly upon the concrete, after which the top layer of the concrete shall be
placed, struck off and screeded. Any portion of the bottom layer of concrete which
has been placed more than 20 minutes without being covered with the top layer shall
be removed and replaced with freshly mixed concrete at the Contractor's expense.
When reinforced concrete is placed in one layer, the reinforcement shall be positioned
on chair supports spaced at maximum intervals of 1.2 m (4 ft.) in advance of concrete
placement. The pavement reinforcement shall be placed such that the reinforcement
in the completed pavement will be at the location shown on the plans with a
placement tolerance for individual bars or individual wires of +25 mm (x1 inch)
horizontally and vertically.

Reinforcing steel shall be free from dirt, oil, paint, grease, or other materials
which could impair bond with the concrete. All laps between sheets shall be held
firmly together by wire or clips spaced not more than 1.2 m (4 ft.) apart.

420.10 Joints. Joints shall be constructed of the type and dimensions, and at
the locations required by the contract.

(@) Longitudinal Sawed Joint. Epoxy-coated deformed steel tie bars of
specified length, size, spacing and material shall be placed perpendicular
to the longitudinal sawed joints. They shall be placed by approved
mechanical equipment, firmly supported on support pins, or rigidly
supported on approved joint assemblies to prevent displacement.

Longitudinal sawed joints shall be constructed along the centerline of 2-lane
pavements and along the lane lines of pavements [paved more than
2-lanes full width] in a single operation.

Longitudinal sawed joints shall be formed by cutting the surface of the
pavement by means of approved concrete saws to the depth, width and line
shown on the plans. Suitable guidelines or devices shall be used to assure
cutting of the longitudinal joint on the true line as shown on the plans.
Sawing of the longitudinal joint shall commence as soon as the concrete
has hardened sufficiently to permit sawing without excessive ravelling,
usually 4 to 24 hours. All joints shall be sawed to the full depth as shown
on the plans before uncontrolled shrinkage cracking takes place. |If
necessary, the sawing operations shall be carried on both during the day
and night regardless of weather conditions.
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Highway Standard Drawing
420001  Pavement Joints
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When multiple lane pavement is being placed in more than one operation,
all required sawing of longitudinal joints shall be performed on the
pavement in place before additional lanes are constructed. Sawing of a
longitudinal joint shall be continuous across all transverse joints. Whenever
sawing is discontinued, the cut shall terminate at a transverse joint. Water
supply equipment for the sawing operations may be permitted on the
pavement provided individual axle loads do not exceed 18 kN (4000 Ibs.)
and wheel loads are not applied within 1.8 m (6 ft.) of the pavement edges.

Longitudinal Construction Joint. When adjacent lanes of pavement are
constructed separately, epoxy-coated deformed steel tie bars of specified
length, size, spacing and material shall be placed across the longitudinal
construction joint to tie the lanes together. The epoxy-coated tie bars shall
be installed in preformed or drilled holes along the vertical edge of the first
lane placed as specified on the plans. The tie bars shall be installed with
an approved non-shrink grout or chemical adhesive to provide a minimum
pull requirement of 1) 35 kN for No. 15 bars (7750 lbs. for No. 5 and
5000 Ibs. for No. 4 bars); 2) 49 kN (11,000 Ibs.) for No. 20 (No. 6)
bars; 3) 88 kN (19,750 Ibs.) for No. 25 (No. 8) bars.. Holes shall be
blown clean and dry prior to placing the grout or adhesive. The installation
shall be with methods and tools conforming to the grout or adhesive
manufacturer's recommendations. The Contractor shall load test 5 percent
of the first 500 tie bars installed. No further installation will be allowed until
the initial 5-percent testing has been completed and approval to continue
installation has been given by the Engineer. Testing will be required for 0.5
percent of the bars installed after the initial 500. For each bar that fails to
pass the minimum requirements, 2 more bars selected by the Engineer
shall be tested. Each bar that fails to meet the minimum load requirement
shall be reinstalled and retested. The equipment and method used for
testing shall meet the requirements of ASTM E 488. All tests shall be
performed within 72 hours of installation. The labor and materials required
for the installation and testing of the tie bars will not be paid for separately,
but shall be considered as included in the unit price bid for the portland
cement concrete pavement item involved. The tie bars shall be installed
and approved before concrete is placed in the adjacent lane.

In lieu of the above, the tie bar may be formed in place provided the bar
length is increased to 750 mm (30 inches) and is maintained and in the
proper location. Bending of the bar will not be allowed.

The sealant reservoir may be formed by sawing after the concrete has set
as specified in (a) for longitudinal sawed joints, or it may be formed by hand
tools when the concrete is in a plastic state.

Transverse Expansion Joints. Load transfer devices shall be installed
according to Article 420.10(e). The expansion joint filler shall be continuous
from form to form, and shaped to the subgrade or subbase. Preformed joint
filler shall be furnished in lengths equal to the pavement width or equal to
the width of one lane. Damaged or repaired joint filler shall not be used
unless approved by the Engineer.

The expansion joint filler shall be held in a vertical position. An approved
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installing bar, or other device, shall be used if required to secure preformed
expansion joint filler at the proper grade and alignment during placing and
finishing of the concrete. Finished joints shall not deviate more than 5 mm
(1/4 inch) in the horizontal alignment from a straight line. If joint fillers are
assembled in sections, there shall be no offsets between adjacent units.
No plugs of concrete shall be permitted anywhere within the expansion
space.

Transverse Contraction Joints. Transverse contraction joints shall consist
of planes of weakness created by cutting grooves in the surface of the
pavement and shall include load transfer devices. Sawed contraction joints
shall be created by sawing grooves in the surface of the pavement, of the
dimensions and at the spacing and lines shown on the plans, with an
approved concrete saw. After each joint is sawed, the saw cut and adjacent
concrete surface shall be thoroughly cleaned.

Sawing of the joint shall commence as soon as the concrete has hardened
sufficiently to permit sawing without excessive ravelling, usually 4 to 24
hours. All joints shall be sawed to the full depth before uncontrolled
shrinkage cracking takes place. If necessary, the sawing operations shall
be carried on both during the day and night, regardless of weather
conditions.

Curing covering shall be removed from the pavement only at the location
where a joint is to be cut. Only sufficient covering shall be removed to
provide the necessary room for working at the location of the joint. As soon
as the joint has been cut, the covering shall be replaced. In no case shall
the top surface and edges of the pavement be left unprotected for a period
of more than 1/2 hour.

Water may be sprayed on the saw blade during the cutting. If necessary,
a suitable stationary guide shall be used to prevent side swaying of the
machine to ensure that the cut will be straight. Water shall be used, if
necessary, to thoroughly clean the joint. All extraneous material, including
free water, shall be removed from the joint opening by means of an air jet.

Widening of the sawed joint for transverse contraction joints that are to
receive a preformed elastomeric compression joint seal shall be performed
as a separate operation at a later date according to the provisions of Article
420.14(b).

(1) When contraction joints are to be sealed with a preformed elastomeric
compression joint seal according to Article 420.14(b) and an
uncontrolled crack develops ahead of the Contractor's joint sawing
operations or within 2 m (6 ft.) of the joint because of non-functioning
dowel assemblies, pavement removal and replacement will be
required.

When uncontrolled cracks develop to one side of the sawed joint either
immediately ahead of sawing operations or because of non-functioning
dowel assemblies, the pavement within the lane where the cracks
occur shall be removed and replaced. The minimum length of
pavement removed shall be 2 m (6 ft.). If after removal operations,
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it is determined that the load transfer assembly is malfunctioning or
has been damaged, the entire assembly and an additional 1 m (3 ft.)
on the uncracked side shall be removed and replaced. If cracking
occurs on both sides of the same joint, the dowell assembly and a
minimum of 1 m (3 ft.) on either side of the joint shall be removed and
replaced. The Department will provide details and specifications of the
repair procedure to the Contractor. The Contractor shall replace the
pavement fabric for the length of the concrete replacement when the
pavement is reinforced. The removal and replacement shall be at the
Contractor's expense.

(2) When contraction joints are to be sealed with poured joint sealant
according to Article 420.14(a), the sawing of any joint shall be omitted
if a crack occurs at or near the joint location prior to the time of sawing.
Sawing shall be discontinued when a crack develops ahead of the
saw. Uncontrolled cracks, which the Engineer determines to be an
acceptable joint, shall be routed and sealed according to Section 452,
at the Contractor's expense. All contraction joints in lanes adjacent to
previously constructed lanes shall be sawed before uncontrolled
cracking occurs. If any portion of an uncontrolled crack at a transverse
contraction joint extends outside the limits of the load transfer device,
the pavement shall be removed and replaced as described above in

(d) (D).

If extreme conditions exist which make it impractical to prevent erratic
cracking by early sawing, the contraction joint groove shall be formed
in a manner approved by the Engineer prior to initial set of the
concrete.

(e) Load Transfer Devices. Dowels, when used, shall be held in position
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parallel to the surface and centerline of the slab by metal devices that meet
the approval of the Engineer.

A light coating of oil shall be uniformly applied to the bars prior to placing
the concrete. The welds in the assembly shall be securely made. A broken
weld will be sufficient cause for the rejection of the length or section of the
assembly in which it occurs.

The dowel bar assembly shall be completely assembled before being
placed in position. The assembly shall be installed so that the dowel bars
are parallel to the proposed pavement surface and to each other and so that
the assembly is at right angles to the centerline of the pavement. All
shipping tie wires shall be cut after the assembly is secured in place. At the
location of each dowel bar assembly, the subgrade or subbase shall be
reshaped and re-tamped when necessary.

When the dowel bar assembly is in place on the subgrade or subbase, the
assembly shall act as a rigid unit with each component part securely held
in position relative to the other members of the assembly. The entire
assembly shall be held securely in place during placing, consolidating, and
finishing of the concrete, by means of nails which shall penetrate the
stabilized subbase. At least 10 nails shall be used for each 3, 3.3, or 3.6-m
(10, 11, or 12-ft.) section of assembly. Bearing plates shall be punched to
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receive the nails. Metal stakes shall be used instead of nails, with soil or
granular subbase, and shall penetrate the subbase at least 300 mm
(12 inches).

The Contractor shall check the horizontal alignment of the dowel bars by
an approved means and the vertical alignment of each dowel bar by means
of a leveling device so constructed that it may be adjusted to the correct
grade. Any deviation from correct alignment greater than 3 mm (1/8 inch)
in 300 mm (12 inches) shall be corrected before any concrete is placed.

Care shall be exercised in depositing the concrete at the dowel bar
assemblies so that the horizontal and vertical alignment will be retained.

The sawing of all joints shall be included in the cost of the particular
pavement item in which it is installed.

Transverse Hinge Joint. Transverse hinge joints shall consist of planes of
weakness created by cutting grooves in the surface of the pavement and
shall include hinge joint assemblies placed along the line of and
symmetrical to transverse joints and rigidly secured by approved chair
assemblies to prevent displacement during concrete placement.
Transverse hinge joints shall be formed by sawing grooves in the surface
of the pavement at the locations and to the dimensions shown on the plans
with an approved concrete saw. Sawing shall be performed according to
the requirements specified in (d) for transverse contraction joints.

The sawing of any joint shall be omitted if an uncontrolled crack occurs
within 75 mm (3 inches) of either side of the joint prior to the time of sawing.
Sawing shall be discontinued when a crack develops ahead of the saw.
Uncontrolled cracks within these limits will be considered an acceptable
hinge joint provided the uncontrolled crack is routed, cleaned, and sealed
according to Section 452, at the Contractors expense.

If an uncontrolled crack develops on one side of the hinge joint, more than
75 mm (3 inches) from the joint, a minimum of 2 m (6 ft.) of pavement on
that side of the joint within the lane containing the cracking shall be
removed and replaced. If cracking occurs on both sides of the joint, more
than 75 mm (3 inches) from the joint, the tie-bar assembly and a minimum
of 1 m (3 ft.) of pavement each side of the joint shall be removed and
replaced. Removal and replacement of the pavement shall be done at the
Contractor's expense. The Department will provide drawings and
specifications of the repair procedure to the Contractor.

Transverse Construction Joints. Transverse construction joints shall be
constructed when there is an interruption of more than 30 minutes in the
concreting operations. The transverse construction joint shall be formed
by means of a suitable header, accurately set and securely held in place in
a plane perpendicular to the surface of the pavement.

When the pavement is constructed with pavement fabric reinforcement, no
transverse construction joint shall be constructed within 3.0 m (10 ft.) of a
contraction joint. The construction joint shall conform to the details shown
on the plans, except that if sufficient concrete has not been mixed at the
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time of interruption to form a slab extending at least 3.0 m (10 ft.) beyond
the last contraction joint, the excess concrete back to the last preceding
joint shall be removed and disposed of as directed by the Engineer and the
construction joint shall be constructed as a contraction joint.

For hinge-jointed pavement, all transverse construction joints shall be
formed at a transverse hinge joint or transverse contraction joint and shall
be constructed to the same configuration as the joint designated for that
location. The termination of a construction project shall be constructed as
a hinge joint.

420.11 Final Strike Off, Consolidation, and Finishing. The sequence of
operations shall be the strike off and consolidation, screeding, longitudinal floating,
straightedging, edging and final finish.

The consolidation and finishing operations shall at all times be such as to
produce a satisfactory surface. If this provision is not being complied with, the paving
operations will be stopped by the Engineer and the Contractor will not be permitted
to proceed until satisfactory results are assured.

All portland cement concrete pavement shall be vibrated with a surface pan type
vibrator or internal vibrator approved by the Engineer. Vibrators shall not come in
contact with a joint assembly, the grade or side forms. Vibration of the concrete shall
not exceed 10 seconds at any one location.

(@) Finishing. The following methods of finishing concrete shall be used:

(1) Vibratory Method. After the concrete has been struck off, the concrete
shall be vibrated for the full width of the concrete pavement. If uniform
and satisfactory density of the concrete is not obtained by the vibratory
method at joints, along forms, at structures, and throughout the
pavement, the Contractor will be required to furnish equipment and
methods which will produce pavement conforming to the
Specifications. The Contractor shall have a satisfactory tachometer
available for checking the operating frequency of the vibrating
elements.

The concrete shall be distributed or spread with an approved
mechanical spreader as soon as placed. As soon as the concrete has
been spread and consolidated, it shall be screeded by an approved
finishing machine. The tops of the forms shall be kept clean by an
effective device attached to the machine and the travel of the machine
on the forms shall be maintained true without lift, wobbling or other
variations tending to affect a uniform finish. If the rate of depositing
concrete is in excess of the amount which the finishing machine can
strike off and consolidate, a second finishing machine shall be
provided and used.

(2) Hand Finishing. Hand finishing methods will not be permitted except
in the event of breakdown of the mechanical equipment. Hand
methods may be used to finish the concrete already deposited on the
grade when the breakdown occurs.
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Vibrating Screed. An approved vibrating screed may be used to strike
off and consolidate variable width pavement, pavement less than 3 m
(10 ft.) in uniform width and paving gaps at driveways, intersections,
etc. The vibration shall be shut off whenever forward motion of the
screed is stopped. The vibrating screed for the surface shall be at
least 600 mm (2 ft.) longer than the maximum width of the slab to be
struck off. It shall be of approved design, sufficiently rigid to retain its
shape and be constructed either of metal or of other suitable material
shod with metal.

In operation, the vibrating screed shall be moved forward on the forms,
moving always in the direction in which the work is progressing and
so manipulated that neither end is raised from the side forms during
the striking off process. If necessary, this shall be repeated until the
surface is of uniform texture, true to grade and cross section, and free
from porous areas.

(b) Longitudinal Floating.  After the concrete has been struck off and
consolidated, it shall be further smoothed and trued, by means of an
approved float, using one of the following methods:

@

@
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Mechanical Longitudinal Float Method. The mechanical longitudinal
float shall be of a design approved by the Engineer, and shall be in
good working condition. The tracks from which the float operates shall
be in good working condition. The tracks from which the float operates
shall be accurately adjusted and coordinated with the adjustments of
the transverse finishing machine so that a small amount of mortar is
carried ahead of the float at all times. The forward speed shall be
adjusted so that the float will lap the distance specified by the Engineer
on each transverse trip. The float shall pass over each area of
pavement at least 2 times, but excessive operation over a given area
will not be permitted. Excess water or soupy material shall be wasted
over the side forms on each pass.

Concrete Finisher Float Method. The Contractor may use a machine,
after approval by the Engineer, composed of a smoothing float or
floats, suspended from and guided by a rigid frame. The frame shall
be carried by 4 or more wheels riding on, and constantly in contact
with, the side forms.

Hand Method. This method may only be used in an emergency or if
specified. The hand-operated longitudinal float shall be not less than
3 m (10 ft.) in length and properly stiffened to prevent flexibility and
warping during the finishing operation. The handle shall be not less
than 1 m (3 ft.) longer than 1/2 the width of the slab. The float shall
be used parallel to the road centerline and passed gradually from one
side of the pavement to the other to fill depressions or cut down high
areas. Movement ahead along the centerline of the pavement shall
be in successive advances of not more than 1.5 m (5 ft.). Any excess
mortar shall be wasted over the side forms on each pass. Floating
shall continue until the entire surface is found to be free from variations
and the slab conforms to the required grade and cross section.

If necessary, following one of the preceding methods of floating, long
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handled floats having blades not less than 900 mm (3 ft.) in length and
150 mm (6 inches) in width may be used to smooth and fill in
open-textured areas in the pavement, but shall not be used to float the
entire surface of the pavement in lieu of, or supplementing one of the
preceding methods of floating.

Straightedge Testing and Surface Correction. After the floating has been
completed, but while the concrete is still plastic, the surface of the concrete
shall be tested for trueness with a 3 m (10 ft.) straightedge. For this
purpose, the Contractor shall furnish and use an accurate 3 m (10 ft.)
straightedge which has a handle not less than 1 m (3 ft.) longer than 1/2
the width of the slab. The straightedge shall be held in contact with the
surface in successive positions parallel to the road centerline and the whole
area gone over from one side of the slab to the other. Advance along the
road shall be in successive stages of not more than 1/2 the length of the
straightedge. Any depressions found shall be immediately filled with freshly
mixed concrete, struck off, consolidated and refinished. High areas shall
be cut down and refinished. Special attention shall be given to assure that
the surface across joints meets the requirements for smoothness.
Straightedge testing of the surface shall continue until the entire surface
is found to be free from variations from the straightedge, and the slab
conforms to the required grade and cross section.

If the hand method using a 3-m (10-ft.) longitudinal float is permitted and
surface corrections made as specified in Article 420.11(b), straightedge
testing will not be required.

Edging. After longitudinal floating, straightedging, and before the final
finish, the edges of the pavement shall be carefully finished with an edging
tool having a radius of not more than 6 mm (1/4 inch) and the pavement
edge left smooth and true to line.

Final Finish. Type A final finish shall be used unless Type B is specified.

(1) Type A. Type A final finish shall be obtained by the use of a carpet
drag composed of an artificial turf approved by the Engineer followed
immediately by a mechanically operated metal comb transverse
grooving device.

The artificial turf shall be made of molded polyethylene with synthetic
turf blades approximately 20 mm (0.85 inch) long and contain
approximately 7,200 individual blades per 0.1 m2 (sq. ft.). The
artificial turf shall be suitably attached to an approved device that will
permit control of the time and rate of texturing. The artificial turf carpet
shall be full pavement width and of sufficient size that during the
finishing operation, approximately 600 mm (2 ft.) of carpet parallel to
the pavement centerline will be in contact with the pavement surface.
The drag shall be operated in a longitudinal direction so as to produce
a uniform appearing finish meeting the approval of the Engineer. If
necessary for maintaining intimate contact with the pavement surface,
the carpet may be weighted.

The metal comb shall consist of a single line of tempered spring steel
tines spaced at 20 mm (3/4 inch) centers and securely mounted in a
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suitable head. The tines shall be flat and of a size and stiffness
sufficient to produce a groove of the specified dimensions in the plastic
concrete without tearing of the pavement edge or surface. The
Contractor shall modify the equipment or operations if an acceptable
pavement edge or surface is not produced. The mechanically
operated metal comb shall be attached to an exclusive piece of
equipment which is mechanically self-propelled and capable of
traversing the entire pavement width being placed in a single pass.
The artificial turf carpet drag may be attached to this piece of
equipment provided a surface texture is produced satisfactory to the
Engineer. The tining device shall be operated so as to produce a
relatively uniform pattern of grooves perpendicular to the pavement
centerline spaced at approximately 20 mm (3/4 inch) centers, 3 to
5 mm (1/8 to 3/16 inch) deep and 2.5 to 3.2 mm (0.100 to
0.125 inch) wide. No other operation will be permitted with this
equipment. Separate passes will be required for the turf dragging
operation and the tining operation.

Hand tining or tining with a mechanically operated comb combined
with the curing equipment specified in Article 1101.09 will be permitted
where the Specifications permit hand finishing or vibratory screeds,
one lane construction up to 5 m (16 ft.) wide, gaps, projects with a
net length of 800 m (1/2 mile) or less, and where the production rate
on any paving day will be less than 1200 m3 (1,500 cu. yds.) per day.
A foot bridge shall be provided for the hand tining operation for all
pavement over 3.6 m (12 ft.) wide, unless it can be demonstrated to
the satisfaction of the Engineer that an alternate texturing operation
produces satisfactory results.

Pavement texture not meeting the above spacing and depth
requirements shall be corrected by the Contractor at his/her own
expense. Regrooving in either plastic or hardened concrete shall be
done transversely meeting the spacing and depth requirements as
stated above.

(2) Type B. Type B final finish shall be obtained by the use of a single
artificial turf drag. The artificial turf shall conform and be operated
according to the requirements for Type A finish, except this device
shall not be attached to other pieces of equipment in the paving train
but shall be a separate piece of equipment used expressly for the
texturing operation. Pavement texture damaged by rain may be
restored by retexturing the concrete while in the plastic state.

420.12 Surface Tests. The surface of the finished pavement shall be tested
and be within the tolerances specified in Article 407.09 and as follows:

Testing with a profilograph for the first several days of paving following initial start
up or after a long shutdown period shall be performed as soon as the concrete
has cured sufficiently to permit the testing.

When the average profile index for the entire project length does not exceed 67
mm/km (4.25 inch/mile), and no 160 m (0.1 mile) section has a profile index
exceeding 160 mm/km (10 inches/mile), the contract unit price shall be increased
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according to the following Price Adjustment Schedule. When the profile index for
a 160 m (0.1 mile) section does not exceed 160 mm/km (10 inches/mile) payment
will be made at the contract unit price for that section. When the profile index for
a 160 m (0.1 mile) section exceeds 160 mm/km (10 inches/mile) but does not
exceed 235 mm/km (15 inches/mile) the contract unit price for that section will
be reduced according to the following Price Adjustment Schedule.

PRICE ADJUSTMENT SCHEDULE

Profile Index for Entire Project

mm/km (inch/mile) Percent of Unit Bid Price

36 (2.25) or less 103
over 36 (2.25) to 53 (3.25) 102
over 53 (3.25) to 67 (4.25) 101
Profile Index for 160 m (0.1 mile)

Section, mm/km (inch/mile) Percent of Unit Bid Price
over 67 (4.25) to 160 (10) 100
over 160 (10) to 175 (11) 98
over 175 (11) to 190 (12) 96
over 190 (12) to 205 (13) 94
over 205 (13) to 220 (14) 92
over 220 (14) to 235 (15) 20
over 235 (15) Corrective work required

Membrane curing damaged during the testing operations shall be repaired by the
Contractor, at his/her own expense, as directed by the Engineer.

On all areas where corrective grinding is done, the Contractor shall apply, at
his/her own expense, a protective coat according to Article 420.21.

Curing and protective covers if used, shall be removed from the pavement for the
required profilograph and straightedge measurements and properly replaced when
the testing is completed according to Article 1020.13(b).

420.13 Removing Forms. Forms shall not be removed from freshly placed
concrete until it has set for at least 12 hours, except auxiliary forms used temporarily
in widened areas. Forms shall be removed carefully avoiding damage to the
pavement. After the forms have been removed, the sides of the slab shall be cured
as outlined in one of the methods indicated in Article 1020.13.

Any honeycombed or porous areas shall be corrected as directed by the
Engineer. Effective surface drainage shall be provided and maintained to prevent the
accumulation of water along the edges of the pavement. Underwash along the edges
shall be prevented, where grades are such as to cause this action, by placing earth
against the edges to the full height of the slab.

420.14 Sealing Joints. Joints shall be sealed, as shown on the plans, before
the pavement is opened to traffic, including construction traffic, and as soon after the
curing period as feasible.

(@) Poured Joint Seal. Just prior to sealing, each joint shall be thoroughly
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cleaned of all foreign material, including membrane curing compound, and
the joint faces shall be clean and surface dry when the seal is applied.
Material for seal applied hot shall be stirred during heating so that localized
overheating does not occur.

The sealing material shall be applied to each joint opening to conform to the
details shown on the plans or as directed by the Engineer. The pouring
shall be done in such a manner that the material will not be spilled on the
exposed surfaces of the concrete.

Any excess material on the surface of the concrete pavement shall be
removed immediately and the pavement surface cleaned. The use of sand
or similar material as a cover for the seal will not be permitted. Poured joint
sealing material shall not be placed when the air temperature in the shade
is less than 10 °C (50 °F.), unless approved by the Engineer.

When sand is to be placed for the joint filler prior to sealing expansion joints
with a hot-poured joint sealer, the sand shall be a dry, durable sand with
100 percent passing the 4.75 mm (No. 4) sieve and no more than 3 percent
passing the 75 um (No. 200) sieve when tested according to AASHTO T
11.

Preformed Elastomeric Compression Joint Seal. The joint shall be sawed
to the dimensions shown on the plans in 2 stages. The first stage shall
consist of sawing the joint to prevent random cracking as specified in Article
420.10(c). The second stage saw cut shall be performed no sooner than
72 hours after the concrete has been placed and not until after all
longitudinal joints have been sealed with a poured joint seal as specified in
Article 420.14(a). The edges shall be beveled by either a cutting or grinding
device attached to the second stage sawing blade following the sawing
operation. When unsatisfactory results are being obtained, the Contractor
shall, at the direction of the Engineer, modify or change the method of
producing bevels. The second stage sawing operation may be delayed
except that if the joint to be sawed has opened more than 3 mm
(1/8 inch), as determined by measuring cracking on the slab side, the
Contractor shall saw an additional 1.5 mm (1/16 inch) in width for each
1.5 mm (1/16 inch) of opening exceeding the 3 mm (1/8 inch).

The joints shall be thoroughly cleaned, using whatever equipment or
method is necessary, prior to sealing. When the joint is free of foreign
material and dry, the preformed elastomeric joint sealer shall be installed
by approved machine methods so that no twisting, rolling or misalignment
with the opposite top edge occurs. The joint shall be sealed across the full
width of the entire pavement with one piece of sealer material. The seal
shall be secured in place with a lubricant adhesive which shall cover both
sides of the seal. The lubricant adhesive may be applied to either the
concrete or seal or both. Any adhesive on the top of the seal shall be
removed. The sealer shall be installed in a compressed condition below the
bottom of the beveled edge and not more than 8 mm (5/16 inch) below the
surface of the pavement.

The method of installation shall be such that the joint sealer material will
not be stretched more than 5 percent nor compressed more than 2 percent
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of the minimum theoretical dimension. The method of installation shall be
checked for stretching and compression by installing sealer in 5 transverse
joints and removing the sealer immediately after installation and checking
the length. An alternate method for checking stretch and compression,
where applicable, may be performed by premarking or pre cutting the
sealer to length prior to installation. If the measurement of any of these 5
sealers demonstrates that stretching in excess of 5 percent or compression
in excess of 2 percent is occurring, the installation method shall be modified
to meet the requirements. Once sealing operations have started, one joint
per every hundred shall be removed and checked for stretch in excess of
5 percent or compression in excess of 2 percent. If an unsatisfactory
condition is found, the joint seals on either side shall be removed until the
condition disappears and the affected joints shall be replaced in a
satisfactory manner at the expense of the Contractor.

The joints shall be sealed on all pavements before discontinuing paving
operations when the work is suspended during the winter.

420.15 Protection of Pavement. = The Contractor shall protect the pavement
and its appurtenances against both public traffic and traffic caused by the Contractor's
own employees and agents. This shall include flaggers to direct traffic and the
erection and maintenance of standard warning signs, lights, pavement bridges or
crossovers. Earth berms shall be constructed along each edge to the full height of
the pavement, and of such width as to reduce traffic hazard, yet will not impound
water on the pavement surface.

Any damage to the pavement occurring prior to final acceptance shall be repaired
or the pavement replaced in a manner acceptable to the Engineer by the Contractor
at his/her own expense.

420.16 Opening to Traffic.  The road shall be opened to traffic according to
Article 701.05(c)(6).

420.17 Slip Form Method. At the option of the Contractor, slip form paving
methods may be used for construction of the pavement.

The slip form paving machine shall be approved by the Engineer prior to starting
the paving operations. It shall be self-propelled and be designed for the specific
purpose of placing, consolidating and finishing concrete pavement slabs true to grade
and cross section in one complete pass without the use of fixed side forms. The
machine shall be equipped with means for spreading the concrete to a uniform depth
before it enters the throat of the machine. The machine shall vibrate the concrete
either externally or internally with sufficient intensity to consolidate the concrete
throughout its entire depth and width.

All paving equipment, including the spreader, paver, float, texturing machine and
curing machine shall ride on the stabilized subbase. The subbase shall be
constructed to a width 150 mm (6 inches) wider than the width from
outside-to-outside of the slip form paver's tracks.

The slip form paving equipment shall spread, consolidate, screed and float finish
the freshly placed concrete in one pass in a manner such that a minimum of hand
floating will be required. The operations of depositing, spreading, consolidating, and
finishing shall be a continuous operation of the paver as much as possible. Frequent
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starting and stopping of the paver shall be kept to a minimum.
Final finish shall be obtained as specified in Article 420.11(e).

Curing of the surface and edges shall be done according to one of the methods
specified in Article 1020.13.

In order that the concrete may be properly protected against the effects of rain
before the concrete is sufficiently hardened, the Contractor will be required to have
available at all times materials for the protection of the edges and surface of the
unhardened concrete. Such protective materials shall consist of standard metal forms
or wood plank having a nominal thickness of not less than 25 mm (1 inch) and a
nominal width of not less than the thickness of the pavement at its edge for the
protection of the pavement edges, and covering material such as burlap or curing
paper for the protection of the surface of the pavement. When rain appears imminent,
all paving operations shall stop and all available personnel shall begin placing forms
against the sides of the pavement and covering the surface of the unhardened
concrete with the protective covering.

The surface of the completed pavement shall be within the tolerance specified in
Article 420.12, except that a tolerance will be permitted for edge slump, exclusive of
edge rounding.

Uplift of the outer edge of slip-formed pavement will not be allowed and shall be
corrected if it occurs before the concrete has hardened to allow for cross slope
drainage. If operational adjustments cannot correct the uplift, the paving operations
will be suspended until the equipment is properly repaired.

Edge slump will be measured by placing a 1.2-m (4-ft) straightedge
perpendicular to the centerline of pavement and taking the vertical measurement at
the edge of the completed pavement where the normal edge rounding begins. The
following edge slump tolerances will be allowed:

(@) Edge slump of the concrete pavement, exclusive of edge rounding, may
vary up to 13 mm (1/2 inch) at locations where no additional concrete work
is to be constructed immediately adjacent to the pavement being placed.
Edge slump will be tested as soon as practical after paving operations
begin. Any edge settlement in excess of 13 mm (1/2 inch) shall be
corrected before the concrete has hardened. When edge settlements in
excess of 13 mm (1/2 inch) persist, paving will be suspended and
operational corrections shall be made before the Engineer will permit the
resumption of paving. If the Contractor consistently fails to construct
pavement within these specified tolerances, the use of slip form methods
will be discontinued and the pavement shall be placed by means of
conventional forms.

(b) Edge slump of the concrete pavement in excess of 6 mm (1/4 inch) will not
be allowed at locations where additional concrete work (widening, ramps,
additional lanes, curb and gutter, etc.) is to be constructed immediately
adjacent to the pavement being placed. The Contractor shall correct any
edge settlement in these areas before the concrete has hardened. If the
concrete has hardened, edge slump shall be corrected by removing no less
than 3 m (10 ft.) in length of defective pavement full depth and replacing
the pavement as part of the adjacent widening, ramps, additional lanes,
curb and gutter, etc. All pavement removed for edge slump shall be sawed
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full depth longitudinally for a width not to exceed 300 mm (1 ft.). The
transverse saw cuts and reinforcement replacement shall be as provided in
Article 442.06. The pavement shall be carefully removed and No. 25
(No. 8) epoxy-coated deformed reinforcement bars 600 mm (24 inches)
long shall be grouted in place in holes drilled at mid-depth on 750-mm
(30-inch) centers along the pavement edge. Variations in the edge of
pavement that cannot be corrected by removing 300 mm (1 ft.) off the side
of the lane shall be removed a full lane width. All full lane width removal
and replacement shall be done according to Section 442 and shall be at
least 3 m (10 ft.) in length. This work shall be done at the Contractor's
expense and no additional compensation will be allowed. If edge slump is
a continuous problem in areas contiguous to adjacent concrete work, the
concrete shall be placed and finished either as required for standard paving
methods or by use of false forms placed adjacent to the slip formed
pavement edge. The false forms shall be of sufficient thickness to maintain
the proper shape and continuity of the form line and will be approved by the
Engineer. Bracing of the forms shall be such that at no time will there be
more than 3 m (10 ft.) of unbraced false forms. False forms shall remain
in place for at least 90 minutes, or for a longer period of time as directed
by the Engineer when their removal is apt to cause injury to the adjacent
concrete.

420.18 Tolerance in Thickness. Determination of pavement thickness and
computation of thickness and requirements relative to deficient thickness shall be as
specified in Article 407.10, except that the width of a pavement unit shall be the width
from the pavement edge to the adjacent longitudinal joint, from one longitudinal joint
to the next, or between pavement edges where there is no longitudinal joint.

420.19 Bridge Approach Pavement, Shoulder Pavement And Connectors.
When the plans require the construction of special reinforced pavement or shoulder
pavement at bridge approaches, all reinforcement bars shall be placed according to
Article 421.06(a). All reinforcement shall be lapped 24 diameters. If the bridge
approach pavement connector is specified to be flexible pavement, it shall be
constructed according to the applicable portions of Section 407. The concrete shall
be consolidated and finished according to Article 420.11 and with equipment meeting
the requirements of Article 1103.13(b) or Article 1103.17(9).

420.20 Adjacent to Railroad Grade Crossing. Portland cement concrete
pavement adjacent to railroad grade crossings shall be constructed according to the
details shown on the plans except that when the mainline pcc pavement thickness is
greater than 250 mm (10 inches), the thickness of the slab adjacent to the railroad
crossing shall be increased to the same thickness as the mainline.

The No. 25 (No. 7) reinforcement bars in the slab adjacent to the railroad
crossing shall be lapped a minimum of 650 mm (26 inches). A longitudinal
construction joint will be permitted in lieu of the sawed longitudinal joint when stage
construction is used.

The bituminous plug shall be constructed of bituminous concrete binder course
mixture according to the applicable requirements of Section 406. At the Contractor's
option, Class | bituminous concrete surface course mixture may be used in lieu of the
binder course mixture.
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420.21 Protective Coat Application. When pavement is constructed after
October 15 and it will be opened to traffic prior to the following April 15, or when
directed by the Engineer, a protective surface treatment consisting of 2 coats of boiled
linseed oil mixture shall be applied to the surface of the pavement and appurtenances,
when the concrete is at least 14 days old and before the pavement is marked and
opened to traffic.

Before the surface treatment mixture is applied, the concrete surface shall have
at least a 48-hour drying period since the last rain and shall be cleaned to remove
all oil, grime and loose particles which would prevent the mixture from penetrating the
concrete.

The surface treatment mixture shall consist of 50 percent boiled linseed oil and
50 percent petroleum spirits by volume.

The rate of application for each coat shall be not more than 11 m2 /L (50 sq. yds.
per gal.) of mixture.

The surface treatment mixture shall be sprayed on the surface with a mechanical
spraying machine which will perform the work in a satisfactory manner. The spray
nozzles shall be within 450 mm (18 inches) of the concrete or as directed by the
Engineer. The interior of the distributor tank shall be thoroughly cleaned prior to
placing the surface treatment mixture therein. Unless otherwise directed by the
Engineer, the temperature of the concrete and air shall be 10 °C (50 °F.) or higher
at the time of application.

The second application of the surface treatment mixture shall not be made until
the concrete, in the opinion of the Engineer, has regained its dry appearance.

CAUTION: As linseed oil - petroleum spirits mixture has a low flash point
and is readily flammable, fire of all sorts, including cigarettes and sparks,
shall be carefully guarded against. Traffic shall be prohibited from the area
until the concrete has regained its dry appearance.

If an application of sand is required by the Engineer for blotter material, it will be
paid for according to in Article 109.04.

420.22 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Portland cement concrete pavement, bridge
approach pavement, bridge approach shoulder pavement and bridge
approach pavement connectors will be measured for payment in place and
the area computed in square meters (square yards). The length will be
measured along the centerline of the surface of each roadway, ramp, or
approach pavement. The width will be the width of pavement as shown on
the plans. In computing the area for payment for bridge approach
pavement and bridge approach shoulder pavement, a deduction will be
made for the area displaced by the inlet.

Reinforcement bars used in portland cement concrete pavement adjacent
to railroad grade crossings will be measured for payment in kilograms
(pounds) as specified in Article 508.07.

271



Art. 420.22 Portland Cement Concrete Pavement

The quantity of pavement fabric will be the computed surface area of the
concrete pavement in which the pavement fabric is installed and no
allowance will be made for laps, splices or portions of sheets not used.
When the plan width of subbase is extended for the slip form method, such
extended width will not be measured for payment but shall be considered
as included in the unit price bid for the item of subbase involved.

The areas upon which the protective coat is applied, except where
corrective grinding has been performed, will be measured for payment and
computed in square meters (square yards).

420.23 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for PORTLAND CEMENT CONCRETE PAVEMENT,
@ HIGH- EARLY-STRENGTH PORTLAND CEMENT CONCRETE PAVEMENT, and

PORTLAND CEMENT CONCRETE PAVEMENT (HINGE-JOINTED), of the thickness
specified; at the contract unit price per square meter (square yard) for BRIDGE
APPROACH PAVEMENT,; at the contract unit price per square meter (square yard)
for PC CONCRETE BRIDGE APPROACH SHOULDER PAVEMENT, BRIDGE
APPROACH PAVEMENT CONNECTOR (PCC), or BRIDGE APPROACH
PAVEMENT CONNECTOR (FLEXIBLE); and at the contract unit price per square
meter (square yard) for PAVEMENT FABRIC.

| The unit price bid for Bridge Approach Pavement and PC Concrete Bridge

| Approach Shoulder Pavement shall include tie bars, preformed joint seal,
polyethylene bond breaker, granular subbase, reinforcement bars, the concrete pad
(including reinforcement and excavation), and all other items necessary to complete
this item of work.

The unit price bid for Bridge Approach Pavement Connector shall include tie bars,
reinforcement and all other materials and items necessary to construct a complete
connector of the type specified.

If pavement block-outs are required, the added reinforcement for pavement
block-outs will not be paid for as a separate item, but shall be considered as included
in the unit price bid for Pavement Fabric.

@ The unit price bid for Portland Cement Concrete Pavement, High-Early-Strength
Portland Cement Concrete Pavement or Portland Cement Concrete Pavement
| (Hinge-Jointed) shall include the cost of any added thickness of pavement adjacent
| the railroad grade crossings. The reinforcement bars used in the slab adjacent to
| railroad grade crossings will be paid for according to Section 508. The bituminous
plug will be paid for at the contract unit price per metric ton (ton) for BITUMINOUS
CONCRETE BINDER COURSE, CLASS |, TYPE 2, as specified in Section 406.

When the contract requires the Contractor to furnish a profilograph, the cost of
furnishing a California type profilograph or approved equivalent, providing for its
maintenance and jobsite transportation, furnishing the profile scale and bump
template, profilograph paper and recorder pens as outlined above will be paid for at
the lump sum price for FURNISH PROFILOGRAPH.

| The cost of furnishing a 5 m (16-ft.) straightedge and providing for its job site
| transportation shall be considered as included in the various items involved and no
| additional compensation will be allowed.

If a protective coat is applied other than at locations where corrective grinding
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has been performed, it will be paid for at the contract unit price per square meter
(square yard) for PROTECTIVE COAT, which price will be payment in full for cleaning
the surface of the pavement and appurtenances and for the 2 applications.

Removing and replacing curing and protective cover, when required, will be paid
for according to Article 109.04.

SECTION 421. CONTINUOUSLY REINFORCED
PORTLAND CEMENT CONCRETE PAVEMENT

' 421.01 Description.  This work shall consist of constructing a continuously
reinforced portland cement concrete on a prepared subgrade or subbase.

421.02 Materials. Materials shall meet the requirements of Article 420.02.
Wide flange beam shall meet the requirements of Article 1006.04 and be galvanized
according to AASHTO M 111.

421.03 Equipment. Equipment shall meet the requirements of Article 420.03.
CONSTRUCTION REQUIREMENTS

' 421.04 General. Continuously reinforced concrete pavement shall be
constructed according to the applicable portions of Articles 420.04 through 420.21
except as specified.

421.05 Placing. This work shall be performed according to Article 420.07 with
the following exception:

When the pavement is to be struck off and consolidated according to Article
420.11(a)(2), the concrete adjacent to both side forms shall be consolidated with
a vibrator to eliminate all honeycomb or porous areas in pavement edges. The
vibrator shall be inserted into the concrete and worked along the entire length
of the forms before the finishing operations are initiated.

421.06 Strike Off of Concrete and Placement of Reinforcement. This work
shall be performed according to Article 420.09 with the following exceptions:

(@) Placement of Reinforcement. The pavement reinforcement shall be placed
such that the reinforcement in the completed pavement will be at the
location shown on the plans with a placement tolerance for individual bars
of 25 mm (1 inch) horizontally and vertically.

Reinforcement bars shall be tied securely together. The minimum length
of longitudinal bars shall be 9 m (30 ft.) except as required to establish the
lap arrangement selected.

The Engineer will check the depth and lateral placement of the pavement
reinforcement at such times and in such places as the Engineer may elect.
No additional compensation will be allowed for replacing and refinishing
concrete at inspection points.

Pavement reinforcement shall be supported on epoxy or plastic coated
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chairs at the depth below the pavement surface as indicated on the plans.
The plastic chairs may be recycled plastic. The Contractor shall submit
prints of shop drawings showing details of chairs and their spacing to the
Engineer and obtain the Engineer's approval before any fabrication is
begun.

The chairs shall possess the necessary rigidity and be spaced at intervals
close enough to hold the reinforcement at the proper depth and position.
However, the spacing of the chairs shall not exceed 900 mm (3 ft.)
transversely or 1.2 m (4 ft.) longitudinally. The chairs shall be fabricated
with sand plates.

Pavement reinforcement bars shall be assembled by fastening the
longitudinal bars to the transverse bars with wire, clips, or other acceptable
methods meeting the approval of the Engineer. The size and spacing of the
bars shall be as shown on the plans. Welding of the longitudinal and
transverse bars will not be permitted.

421.07 Joints And Concrete Lug End Anchorages. The longitudinal and
transverse joints and lug end anchorages shall be constructed as specified in the
contract according to Article 420.10 with the following exceptions:

@)

(b)

Longitudinal Sawed Joints. The tie bars in longitudinal sawed joints shall
be positioned on the prepared subbase prior to concrete placement and
shall either be supported on approved assemblies or securely tied to the
underside of the longitudinal bars of the pavement reinforcement.

Transverse Construction Joints. Transverse construction joints shall be
made at the end of each day's run or when an interruption in the concreting
operation of 30 minutes or more occurs, provided the length of pavement
laid from the last joint is 4 m (12 ft) or more and the distance from the
construction joint to the nearest bar-lap is at least 1 m (3 1/2 ft.). Sections
less than 4 m (12 ft.) in length shall be removed by the Contractor at his/her
own expense.

The transverse construction joint shall be formed by means of a suitable
split header board conforming to the cross section of the pavement,
accurately set and securely held in place in a plane perpendicular to the
surface of the pavement. The pavement reinforcement bars shall extend
continuously through the split in the header board and shall be supported
beyond the joint by metal chairs. The header board shall be kept clean
and shall not be oiled. Any excess mortar material accumulated at the front
of the paver shall be wasted and not incorporated into the pavement at the
joint. Before paving operations are resumed, the header board shall be
removed, any concrete or mortar that may have leaked through the holes
or split in the header shall be chipped from the face of the joint and
removed, all surplus concrete on the subgrade or subbase shall be cleared
away, and any irregularities in the subgrade or subbase shall be corrected.
The fresh concrete shall be deposited directly against the old and shall be
consolidated with a hand vibrator inserted into the concrete and worked
along the entire length of the joint. Transverse construction joints shall not
be edged or sealed.
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When internal vibration is used for concrete consolidation, the pavement
areas adjacent to both sides of transverse construction joint shall receive
additional consolidation from hand vibrators inserted into the concrete and
the surface shall be refinished. These areas shall extend at least 3 m (10
ft.) from the joint.

Transverse Terminal Joint. When specified, transverse terminal joints shall
be constructed at the ends of a construction section according to the details
included in the plans. The concrete shall be either Class S| Concrete or
Class PV Concrete. The pad shall be constructed to the same slope and
cross section as the pavement and the entire top surface shall be given a
smooth finish with a steel trowel. The concrete pad shall be completed and
cured as specified in Article 1020.13 before the pavement and remainder
of the transverse terminal joint is constructed.

Wide Flange Beam Terminal Joint. The sleeper slab shall be constructed
of either Class S| Concrete or Class PV Concrete placed in a trench as
shown on the plans. The sleeper slab shall be constructed to the same
slope and cross section as the pavement. The top surface of the sleeper
slab shall be given a smooth finish with a steel trowel on the pavement side
of the steel beam and a rough finish on the terminal joint side. The sleeper
slab shall be cured as specified in Article 1020.13(d)(1), except that
membrane curing will not be permitted.

The chairs for the beams may be uncoated steel. When used, the uncoated
chairs shall be at 1.8 m (6 ft.) centers, beginning 900 mm (3 ft.) from the
end of the beam.

The concrete in the groove on the expansion side of the wide flange shall
be carefully finished across the top and at the edges of the pavement to
facilitate unrestrained pavement expansion.

Lug End Anchorages. The lugs shall be constructed in trench. Excavation
for the trench shall be to the minimum dimensions shown on the plans. The
use of forms will not be permitted. The lugs and the concrete pad above
the lugs shall be constructed of either Class Sl Concrete or Class PV
Concrete and shall be cured as specified in Article 1020.13(d)(1) except
that membrane curing will not be permitted. The surface of the concrete
pad shall be finished rough and shall be free of any dust, dirt or other
foreign material at the time the continuously reinforced concrete pavement
is placed.

421.08 Final Strike Off, Consolidation and Finishing. The final strike off,
consolidation and finishing shall be performed according to Article 420.11 with the
following exceptions:

@)

(b)

(©

The vibrating impulse shall be applied in a manner to consolidate the
concrete throughout its entire depth and width.

Special care shall be taken to attain thorough consolidation of the concrete
under and around the lapped bars to avoid segregation and honeycomb.

The pavement vibrator shall not be allowed to operate for more than
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10 seconds while the machine is standing still. Only one pass of the
vibratory equipment shall be made.

421.09 Thickness Tolerance. The tolerance in pavement thickness shall be
according to Article 407.10, except that the width of a pavement unit shall be as
specified in Article 420.18 and if any thin pavement is deficient in thickness by more
than 10 percent is left in place, the Contractor will receive no compensation for the
thin pavement. In addition, an amount equal to 4 times the contract cost of the thin
pavement will be deducted from the compensation due the Contractor.

421.10 Method of Measurement.

(&) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. Continuously reinforced portland cement concrete
pavement will be measured for payment in place and the area computed in
square meters (square yards). The width will be the width of pavement
as shown on the plans.

The quantity of reinforcement bars used for pavement reinforcement will
be the computed square meters (square yards) of surface area of the
pavement in which the pavement reinforcement is installed, and no
allowance will be made for laps, splices or portions of bars not used.
Expansion joints and extra reinforcement in the pavement over concrete
pads, sleeper slabs and at construction joints will not be measured for
payment but shall be included in the unit price bid for continuously
reinforced portland cement concrete pavement.

When the plan width for subbase is extended for the slipform method, such
extended subbase will not be measured for payment but shall be
considered as included in the unit price bid for the item of subbase involved.

The pavement surfaces upon which the protective coat is applied, except
where corrective grinding has been performed, will be measured for
payment, and the areas computed in square meters (square yards).

421.11 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for CONTINUOUSLY REINFORCED PORTLAND
CEMENT CONCRETE PAVEMENT and CONTINUOUSLY REINFORCED
HIGH-EARLY-STRENGTH PORTLAND CEMENT CONCRETE PAVEMENT, of the
thickness specified, and PAVEMENT REINFORCEMENT.

Bridge Approach Pavement and Bridge Approach Pavement Connector will be
paid for as specified in Article 420.23.

Wide flange beam terminal joints will be paid for at the contract unit price each
for WIDE FLANGE BEAM TERMINAL JOINT COMPLETE of the pavement width
specified, which price shall include all excavation, portland cement concrete,
reinforcing bars, structural steel, pavement, pavement reinforcement, stabilized
subbase and all other appurtenances necessary to construct the wide flange beam
terminal joint complete as shown on the plans.
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Lug anchor systems will be paid for at the contract unit price each for LUG
SYSTEM COMPLETE of the pavement width specified, which price shall include all
excavation, portland cement concrete, reinforcement and all other appurtenances
necessary to construct the lug system complete as shown on the plans. The
continuously reinforced portland cement concrete pavement over the lugs will be paid
for as specified above.

Transverse terminal joints will be paid for at the contract unit price each for
TRANSVERSE TERMINAL JOINT COMPLETE of the pavement width specified,
which price shall include the reinforced concrete pad (including excavation), header
board, wood blocking and extended reinforcement beyond the end of the pavement.

If a protective coat is applied, it will be paid for at the contract unit price per
square meter (square yard) for PROTECTIVE COAT, which price shall be payment
for cleaning the surface of the pavement and appurtenances and for the 2
applications.

Removing and replacing curing and protective cover, if required, will be paid for
according to Article 109.04.

When the contract requires the Contractor to furnish a profilograph, the
profilograph and 5 m (16-ft.) straightedge will be paid for according to Article 420.23

SECTION 422. PORTLAND CEMENT CONCRETE
RAILROAD CROSSING

422.01 Description.  This work shall consist of constructing a cast-in-place
portland cement concrete railroad crossing constructed in 2 courses on a prepared
subgrade.

The removal and replacement of ballast, rails, ties, tie plates and fastenings; the
surfacing and lining of track to true line and grade; and the furnishing and placing of
the inner guardrails will be executed by others without charge to the Contractor.

422.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(2) ReiNfOrcemMENt BArS ........cccciviiieeiiiiiiiee et 1006.10
(b) Portland Cement Concrete 1020
(c) Bituminous Materials ............c........ 1009.01, 1009.04, 1009.08
(d) Preformed Joint Filler .................... 1051
(€) ProteCtive COAL ......cuvviiieiiiiiie e 1023.01

422.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
() CONCrete MIXEIS oottt 1103.01
(b) Batching and Weighing Equipment ..........cccccoecvevnveeennnen. 1103.02, 1103.03
(0 VA1 o] = L (o SR PSPPSR 1103.17

(d) Membrane Curing EQUIPDMEN .........ooieiiiiiiiiiiieeeieeee e 1101.09(b)
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CONSTRUCTION REQUIREMENTS

422.04 Cooperation. The Contractor shall cooperate with the Railroad in order
to eliminate undue delays to railroad traffic.

422.05 Composition of Concrete. The requirements of Article 420.08 shall
govern the mixing and placing of the concrete during cold weather.

422.06 Subgrade Preparation. After the Railroad has removed or blocked up
the existing rails and ties, and has removed and replaced the ballast, the Contractor
shall tamp or roll the subgrade until compacted to a uniform density throughout, true
to grade and cross section.

422.07 Forms and Form Setting.  Side forms shall be of lumber of not less
than 50 mm (2 inches) nominal thickness, or of steel of equal rigidity. They shall be
held securely in place by stakes or braces with the top edges true to line and grade.

422.08 Placing and Finishing.  The subgrade shall be moistened just before
the concrete is placed. While the tracks are blocked up or removed, the concrete for
the lower slab shall be placed in successive batches for the entire width of the slab,
tamped until all voids are removed, consolidated with a vibrator along the edges, and
struck off to true line and even surface with floats and trowels. The final troweling
shall be done with a steel trowel leaving a smooth, even surface. After the crossties
have been reset and aligned and before the Railroad is allowed to relay the track in
its final position, the Contractor shall apply one coat of Liquid Asphalt, (RC-70), to the
top of the base slab. The concrete in the upper portion or top slab shall then be
placed in successive batches for the entire width of the slab, tamped until all voids
are removed, consolidated with a vibrator along the edges and ties, struck off to a true
line and even surface, edged according to Article 420.11(d) and broomed according
to the applicable portions of Article 503.17.

422.09 Adjustments. In order to secure an even track surface, it may be
necessary to correct for variations in thickness of the crossties by one of the following
methods:

(@) Place the base slab approximately 15 mm (1/2 inch) lower than shown on
the plans and provide a cement grout between the top of the base slab and
the bottom of the ties; or

(b) The ties shall be placed as soon as practicable after the placing of the
200-mm (8-inch) base slab and the elevation adjusted as the ties are laid
in the plastic concrete.

422.10 Bituminous Filler for Rails and Flangeways. The bituminous material
used to fill in around the rails and form the flangeways shall be a cold-lay
sand-bituminous mixture meeting the requirements of the Engineer.

The cold-lay bituminous material used as the filler around the rails shall be laid
only when the contact surfaces are dry. No mixture shall be laid when the air
temperature is below 5 °C (40 °F.). Care shall be taken to prevent the bituminous
mixture from becoming mixed with foreign materials. The contact surfaces of the rail
and concrete shall be painted with a thin, uniform coating of Liquid Asphalt: RC-70
just before the bituminous cold-lay mixture is placed. The mixture shall be tamped
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thoroughly into place to the elevation shown on the plans or as directed by the
Engineer.

422.11 Protective Coat. Linseed oil and petroleum spirits shall be applied
according to applicable portions of Article 420.21.

422.12 Backfill. ~ After the concrete has been cured, the spaces along the
edges of the crossing shall be backfilled to the required elevation with approved
granular material. The material shall be compacted and the surface neatly trimmed
or graded.

422.13 Disposal of Surplus Material. ~ Surplus or waste material resulting from
the crossing construction operations shall be disposed of by the Contractor, at his/her
own expense, according to Article 202.03.

422.14 Method of Measurement. Portland Cement Concrete Railroad
Crossing will be measured for payment in place and the area computed in square
meters (square yards).

Reinforcement bars will be measured for payment in kilograms (pounds) as
specified in Article 508.07.

422.15 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for PORTLAND CEMENT CONCRETE RAILROAD
CROSSING, which price shall include furnishing and installing the preformed
expansion joint filler, the cold-lay bituminous filler for rails and flangeways, and the
granular backfill.

Reinforcement will be paid for according to Section 508.

The protective coat will not be paid for separately but shall be considered as
included in the unit price bid for Portland Cement Concrete Railroad Crossing.

SECTION 423. PORTLAND CEMENT CONCRETE
DRIVEWAY PAVEMENT

423.01 Description.  This work shall consist of a portland cement concrete
driveway pavement constructed on a prepared subgrade, according to requirements
of Section 420 insofar as they apply.

423.02 Method of Measurement. Portland cement concrete driveway
pavement will be measured for payment in place and the area computed in square
meters (square yards).

423.03 Basis of Payment. This work will be paid for at the contract unit price

per square meter (square yard) for PORTLAND CEMENT CONCRETE DRIVEWAY
PAVEMENT, of the thickness specified.
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' SECTION 424. PORTLAND CEMENT CONCRETE SIDEWALK

424.01 Description.  This work shall consist of portland cement concrete
sidewalk and sidewalk aprons constructed in one course on a prepared subgrade.
This item shall apply to sidewalk and sidewalk aprons placed on earth or other
subgrade, but shall not apply to sidewalk that is integrally a part of a structure.

424.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section

(@) Portland Cement CONCIELE ........cccceeeiiuiieeriiee st eieee e 1020

(b) Preformed Expansion Joint Filler ... 1051

424.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
() CONCIete MIXEIS ..coiiiiiiiie ettt a e 1103.01
(b) Batching and Weighing Equipment 1103.02, 1103.03

() Membrane Curing EQUIPMENT .......c.ccoiiiiiiiiiieiiiee e 1101.09(b)
CONSTRUCTION REQUIREMENTS

424.04 Subgrade Preparation. The subgrade shall be tamped or rolled until
thoroughly compacted and at the proper line and grade as shown on the plans. At
locations where sidewalk is constructed at entrances, the sidewalk shall be thickened
to the thickness of the adjacent entrance or driveway pavement.

424.05 Forms. Side forms shall be of lumber of not less than 50-mm (2-inch)
thickness or of steel of equal rigidity. They shall be held securely in place by stakes
or braces, with the top edges true to line and grade. Forms for the sidewalk aprons
shall be set so that the slab will have a uniform fall between the sidewalk proper and
the curb grade.

At the Contractor's option, slipforming using equipment approved by the Engineer
will be allowed.

424.06 Placing and Finishing.  The subgrade shall be moistened just before
the concrete is placed. The concrete shall be placed in successive batches for the
entire width of the slab, struck-off, consolidated and finished to a true and even
surface with floats and trowels. The final troweling shall be done with a wooden float,
leaving an even surface. Steel trowels shall not be permitted. After the water sheen
has disappeared, the surface shall be given a final finish by brushing with a whitewash
brush. The brush shall be drawn across the sidewalk at right angles to the edges of
the walk, with adjacent strokes slightly overlapping, producing a uniform, slightly
roughened surface with parallel brush marks.

The surface shall be divided by grooves constructed at right angles to the
centerline of the sidewalk. These grooves shall extend to 1/4 the depth of the
sidewalk, shall be not less than 3 mm (1/8 inch) nor more than 6 mm (1/4 inch) in
width, and shall be edged with an edging tool having a 6 mm (1/4 inch) radius. No
slab shall be longer than 1.8 m (6 ft.) nor less than 1.2 m (4 ft.) on any one side,
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unless otherwise ordered by the Engineer. The edges of the slabs shall be edged
as described above.

424.07 Expansion Joints.  Expansion joints of the thickness specified below
shall consist of preformed joint filler. The top of the joint shall be placed 6 mm
(1/4 inch) below the surface of the sidewalk.

(@ 15-mm (1/2-Inch) Thick Expansion Joints. Expansion joints 15 mm
(1/2 inch) thick shall be placed between the sidewalk and all structures
such as light standards, traffic light standards, traffic poles and subway
columns, which extend through the sidewalk.

(b) 20-mm (3/4-Inch) Thick Expansion Joints. Transverse expansion joints
20 mm (3/4 inch) thick shall be placed at intervals of not more than 30 m
(100 ft.) in the sidewalk. Where the sidewalk is constructed adjacent to
pavement or curb having expansion joints, the expansion joints in the
sidewalk shall be placed opposite the existing expansion joints as nearly
as practicable. Expansion joints shall also be placed where the sidewalk
abuts existing sidewalks, between driveway pavement and sidewalk, and
between sidewalk and curbs where the sidewalk abuts a curb.

424.08 Sidewalk Ramps. Sidewalk accessibility ramps to the disabled shall
be constructed of the type and at the locations shown on the plans in alignment with
normal sidewalk and/or crosswalk and shall have sufficient curb length at the corner
radius to prevent vehicular encroachment.

Sidewalk ramps at marked crossings shall be wholly contained within the
markings, excluding any flared sides. The slope of the side flares shall be as shown
on the plans.

Sidewalk ramps shall be constructed and cured as specified in this Section
except that final texturing shall be accomplished with an expanded metal grate
pressed into the plastic concrete and removed to form a diamond pattern as shown
on the plans.

Sidewalk ramps shall be constructed to the same thickness as the adjacent
sidewalk with a minimum thickness of 100 mm (4 inches) and shall be measured and
paid for as specified for the item of sidewalk involved, and no additional compensation
will be allowed.

424.09 Backfill. ~ After the concrete has been cured, the spaces along the
edges of the sidewalk and ramps shall be backfilled to the required elevation with
approved material. The material shall then be compacted until firm, and the surface
neatly graded.

424.10 Disposal of Surplus Material. ~ Surplus or waste material resulting from
the sidewalk construction operations shall be disposed of by the Contractor, at his/her
own expense, according to Article 202.03.

424.11 Method of Measurement. Portland cement concrete sidewalk and
accessibility ramps will be measured for payment in place, and the area computed in
square meters (square feet).
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424.12 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square foot) for PORTLAND CEMENT CONCRETE SIDEWALK
of the thickness specified, which price shall include all required expansion joints,
special texturing, and variable height edge treatment at sidewalk ramps.

| Earth excavation required will be paid for according to Section 202.
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PAVEMENT REHABILITATION

SECTION 440. REMOVAL OF EXISTING PAVEMENT AND APPURTENANCES

440.01 Description.  This work shall consist of the removal and satisfactory
disposal of all existing pavement, base and stabilized subbase, including resurfaced
pavement; curb, gutter, and combination curb and gutter, including gutter inlets,
outlets, and entrances; paved ditch, median, paved shoulders, driveway pavement,
and sidewalk; bituminous surfaces in preparation for subsequent resurfacing; and the
partial depth removal of concrete medians. The reference to "paved shoulders" in this
Section shall include those shoulders constructed of bituminous and portland cement
concrete.

CONSTRUCTION REQUIREMENTS

440.02 General. All existing pavement, including surface courses, base
courses, and stabilized subbases, and other appurtenances as listed above, which
interfere with construction work shall be completely removed as shown on the plans
or as directed by the Engineer. When portions of existing pavement and
appurtenance are to remain in place, provisions shall be made for satisfactory
transitions between replacements and the portions remaining in place. The
Contractor shall form a perpendicular straight joint by full-depth machine sawing at the
ends and all edges of portions to be removed to prevent surface spalling when the
concrete is broken out. Any damage done to the existing pavement or appurtenance
to remain in place shall be repaired or removed and replaced by the Contractor at
his/her own expense, as directed by the Engineer.

It shall be the responsibility of the Contractor to determine the thickness of the
existing pavement structure, including overlays, and other appurtenances to be
removed, and the extent to which they are reinforced. No additional compensation
will be allowed because of variations from the assumed thickness(s) or from the
thickness(s) shown on the plans, or for variations in the amount of reinforcement.

Gutter removal shall include the complete removal of all inlets, outlets and
entrances that are contained within the limits of the designated removal. The removal
of outlets shall include the entire discharge trough and end curtain wall for trough type
outlets and the concrete box and outlet pipe for drop box type outlets.

Paved ditch removal shall include the complete removal of all anchor walls and
cut-off walls that are contained within the limits of the designated removal.

Any excavation made by the Contractor for the removal shall be replaced. The
excavated space shall be filled with material satisfactory to the Engineer and placed
according to Section 205 by and at the expense of the Contractor.

440.03 Bituminous Surface Removal for Subsequent Resurfacing. The
machine for the removal of bituminous surfaces in preparation for subsequent
resurfacing shall be a self-propelled planing machine or a self-propelled milling
machine.

The planning machine shall have a wheel base width of not less than 3 m (10 ft.)
and shall be capable of heating, planing and cutting the old surface and depositing
the cuttings into a windrow in one or more passes.
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Art. 440.03 Removal of Existing Pavement and Appurtenances

The milling machine shall be capable of cold milling and cutting the existing
surface and depositing the cuttings into a windrow or directly loading the cuttings into
a truck. It shall be capable of removing a layer of bituminous material at least 1.8 m
(6 ft.) in width and 40 mm (1 1/2 inches) in depth in a single pass. When the width
of surface removal is less than 1.8 m (6 ft.), machines less than 1.8 m (6 ft.) wide
will be permitted except that the area milled shall not be wider than the width of the
work specified on the plans. The milling machine shall be capable of accurately and
automatically establishing profile grades by reference from either the existing
pavement or from an independent grade control to provide a milled surface within a
tolerance of 5 mm (3/16 inch) in 5 m (16 ft) when tested with a 5 m (16 ft.)
straightedge. It also shall have an effective means for removing all loose and excess
material from the surface and for preventing any dust resulting from the operation
from escaping into the air.

The existing bituminous surface shall be removed to the depth specified on the
plans. The temperature at which the work is performed, the nature and condition of
the equipment, and the manner of performing the work shall be such that the planed
or milled surface is not torn, gouged, shoved or otherwise damaged by the planing
or milling operation. Sufficient cutting passes shall be made so that all irregularities
or high spots are eliminated to the satisfaction of the Engineer. When tested with a
5m (16 ft.) straightedge, the planed or milled surface shall have no surface variations
in excess of 5 mm (3/16 inch).

Removing the existing bituminous surface to the required depth adjacent to
structures in the pavement surface such as drain castings and utility covers shall be
accomplished in a manner satisfactory to the Engineer using either machine or hand
methods.

440.04 Median Removal Partial Depth. The equipment used for median
removal partial depth shall be a self-propelled mobile unit capable of removing the
concrete to the depth specified by a cold milling process utilizing tungsten carbide
cutting tools. The equipment shall be capable of accurately controlling the elevation
and cross slope of the removal, and shall have an effective means of removing the
material from the median and of preventing dust from escaping into the air.

440.05 Removal and Replacement. Except as provided for in Section 441 or
when otherwise specified, whenever the plans indicate that the existing pavement
structure and/or appurtenances are to be removed and replaced, the removal and the
replacement shall be performed and paid for as separate items. Removal shall be
according to the requirements specified herein. Replacement shall be according to
Sections of these Specifications that pertain to the specific item or items being
replaced.

440.06 Disposal of Material. Materials resulting from the removal of existing
pavement and appurtenances as herein specified shall be disposed of as specified
in Article 202.03.

440.07 Method of Measurement.

| (@) Contract Quantities. The requirement for use of contact quantities shall be
| according to Article 202.07(a).

(b) Measured Quantities. Pavement removal and driveway pavement removal
shall be measured for payment in place and the area computed in square
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meters (square yards).

Bituminous surface removal for subsequent resurfacing will be measured
for payment in place and the area computed in square meters (square
yards) for each specified increment thickness of material removed.

Curb removal, gutter removal, combination curb and gutter removal and
paved ditch removal will be measured for payment in meters (feet). The
measurement for curb removal and combination curb and gutter removal
will be made along the face of the curb. Paved ditch removal will be
measured along the flow line of the paved ditch. Gutter removal will be
measured along the edge of the gutter which is in actual contact with the
edge of the pavement.

Sidewalk removal, median removal and median removal partial depth will
be measured for payment in place and the area computed in square meters
(square feet).

Removal of any of the items listed above outside the designated limits as
shown on the plans or as directed by the Engineer will not be measured for
payment. The removal of base and stabilized subbase will not be measured
for payment as separate items, but shall be considered as included in the
contract unit price for Pavement Removal, and no additional compensation
will be allowed.

440.08 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for PAVEMENT REMOVAL, DRIVEWAY PAVEMENT
REMOVAL and PAVED SHOULDER REMOVAL; at the contract unit price per square
meter (square yard) for BITUMINOUS SURFACE REMOVAL of the thickness
specified; at the contract unit price per meter (foot) for CURB REMOVAL, GUTTER
REMOVAL, COMBINATION CURB AND GUTTER REMOVAL, and PAVED DITCH
REMOVAL; and at the contract unit price per square meter (square foot) for
SIDEWALK REMOVAL, MEDIAN REMOVAL and MEDIAN REMOVAL PARTIAL
DEPTH. The contract unit price for Pavement Removal shall include removing and
disposing of the entire pavement structure.

The contract unit price for Gutter Removal shall include removing all inlets,
outlets and entrances, including concrete boxes and outlet pipes, and discharge
troughs and end curtain walls even though they may partially extend beyond the limits
of measurement.

The contract unit price for Pavement Removal shall include removing and
disposing of the entire pavement structure, including surface, base, and any stabilized
subbase.

The contract unit price for Paved Ditch Removal shall include removing any and
all anchor walls and cut-off walls encountered.
SECTION 441. PAVEMENT REPLACEMENT
441.01 Description. This work shall consist of the removal and replacement,
and any necessary excavation and embankment of all surface, base course, and

subbase as shown on the plans.
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Where all of the pavement, including subbase, base and surface course, is to
be replaced, the item will be specified as "Pavement Replacement”. If only surface
course, binder course, cushion and joint filler is to be replaced, the item will be
specified as "Pavement Replacement - Surface Course".

The term "excavation” or "embankment" as used in this Article refers only to that
necessary for the preparation of the subgrade, where the "Pavement Replacement"
is full depth.

441.02 Materials. Materials shall meet the requirements of Section 1000 -
Materials.

CONSTRUCTION REQUIREMENTS

441.03 General. All base, surface courses or subbase removed shall be
restored to the original cross section.

The elevation of the surface of the replaced surface course shall not vary more
than 3 mm (1/8 inch) from the elevation of the surface of the adjoining surface course.
The subgrade in the case of surface, base course and subbase removal, and the
cushion or filler on the base course in the case of surface course removal, shall be
adjusted so that this result will be obtained.

Pavement damaged by reason of construction operations outside of the working
limit of 600 mm (2 ft.) from the form line specified shall be replaced by the Contractor
at his/her own expense.

441.04 Portland Cement Concrete Base and Surface Courses. Portland
cement concrete base or surface courses or natural cement concrete base or surface
courses which are removed shall be replaced with portland cement concrete base or
surface courses meeting the requirements of Sections 353 and 420, respectively,
except that hand methods of consolidating and finishing will be permitted.

441.05 Brick, Granite Block and Wood Block Surface Courses. Brick,
granite block or wood block surface courses which are removed shall be replaced if
specified on the plans or directed by the Engineer. Whole sound brick, granite blocks
or wood blocks taken from the original surface course shall be used in the
replacement. If additional brick, granite blocks or wood blocks are required, the
Contractor shall furnish a similar type and size to those which are being replaced.
Brick, granite block or wood block surface course shall be laid on a sand or limestone
screenings cushion approximately 25 mm (1 inch) thick, and shall have the joints filled
with asphalt. The surface or base, may be restored to the proper elevation by use
of an approved compacted bituminous material or air-entrained portland cement
concrete according to Article 441.04.

441.06 Bituminous Surface and Binder Courses. Bituminous surface and
binder courses which are removed shall be replaced by an equal thickness of
bituminous materials meeting the requirements of either Section 405 or 406. The type
used shall be that which closely conforms to the type which was removed, and shall
be approved in writing by the Engineer.

441.07 Gravel or Crushed Stone Base and Surface Courses. Gravel or
crushed stone base and surface courses which are removed shall be replaced by an
equal thickness of materials meeting the requirements of Section 351 or Section 402.
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The type used shall be that which closely conforms to the type which was removed
and shall be approved in writing by the Engineer.

441.08 Base and Subbase Replacement.  All granular or stabilized base and
subbase which are removed shall be replaced with an equal compacted thickness of
material which closely conforms to the original material removed and shall be
compacted to the density requirements of the granular or stabilized base and subbase
removed.

441.09 Disposal of Surplus Material. ~ Surplus or waste material resulting from
the removal and replacement operations shall be disposed of by and at the expense
of the Contractor according to Article 202.03.

441.10 Method of Measurement. Pavement Replacement and Pavement
Replacement - Surface Course, will be measured in place, and the area computed in
square meters (square yards). Pavement or surface course damaged by reason of
construction operations outside of the working limit of 600 mm (2 ft.) from the form
line specified will not be measured for payment.

441.11 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for PAVEMENT REPLACEMENT or PAVEMENT
REPLACEMENT - SURFACE COURSE, which prices shall include any required earth
excavation or embankment.

' SECTION 442. PAVEMENT PATCHING

442.01 Description.  This work shall consist of the removal of the existing
pavement, the necessary excavation and the replacement with the class and type of
patch specified at designated locations.

This work will be classified as follows:

Class A Patches: Pavement Removal and Continuously
Reinforced Portland Cement Concrete Replacement
Class B Patches: Pavement Removal and
Portland Cement Concrete Replacement
Using Dowels or Tie Bars
Class C Patches: Pavement Removal and Portland
Cement Concrete Replacement
Class D Patches: Pavement Removal and Bituminous Concrete
Replacement
Pavement Patching: Contractor's Option of Class C or Class D

For each of the above classifications, the work on a lane width or less shall be
further quantified by size as follows:

Type | Less than 5 m2 (5 sq. yds.)
Type Il 5m2 (5 sqg. yds.) or more, but less than 15 m2 (15 sg. yds.)
Type |l 15 m2 (15 sg. yds.) or more, but less than 20 m2 (25 sqg. yds.)

Type IV 20 m2 (25 sq. yds.) or more
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Art. 442.02 Pavement Patching

442.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section

(&) Portland Cement Concrete (NOtE 1) .....ccovcuveerieieiiiieesiiee e 1020

(b) Concrete Reinforcement Bars, Fabric and Strand ................cocceeee.. 1006.10
(c) Dowel Bars, Expansion Joint Assembly

and Contraction Joint Assembly (Note 2) .....cccccovviiiieiiiiiiiiieeees 1006.11

(d) Preformed Expansion Joint Filler 1051.08, 1051.09

(e) Preformed Fiberboard ...........cccooiiiiiiiiiiie e 1051.04

(f) Bituminous Materials ..........cccceevnnen. 1009.01 - 1009.05, 1009.07, 1009.08

(9) NON-ShINK GroUL ......oviiieiiiiiiie e 1024.01

(h) Poured JOINt SEAIET ......ccuiieiiiie i 1050.02

(i) Backer Rod (Note 3)
() Material for Forming Joint Grooves (Note 4)
(K) Chemical ADNESIVE .......cccoiiiiiieiiccee e 1027.01

Note 1. When patching ramp pavements and 2-lane pavements with 2-way
traffic, the special patching mixture specified in Article 1020.05(g)(2) shall
be used for Class A, Class B and Class C patching. For all other pavements,
either the early strength patching mixture specified in Article 1020.05(g)(1)
or the special patching mixture shall be used, at the Contractor's option, for
Class A, Class B and Class C patching.

Note 2. For Class B patches, the dowel bars shall be painted round bars
conforming to the requirements of AASHTO M 227M (M 227), grades 70
through 80. The dowel bars may be painted with red oxide or zinc chromate
one-coat shop paint.

Note 3. The backer rod shall be a closed-cell, plastic foam rod compatible
with the sealant and the elevated temperatures of joint sealant application.

Note 4. Material for joint forms shall be suitable for forming the sealant
reservoir to the width and depth as shown on the plans and of sufficient
strength to retain its shape during concrete placement.

442.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
() Self-Propelled ROIIEIS .......c.ueiiiiiiiieee e 1101.01
(b) Vibratory Rollers (Note 1)
(€) Side FOrms (NOE 2) ...ocoiiiiiiiiieiiiee e 1103.05
(d) Mixer or Truck Agitator (NOte 3) ...c.eveveeeiiiiiiieeiiiier e 1103.01
(e) Batching and Weighing Equipment (Note 4) .... 1103.02, 1103.03
() HOt-MIX PIANE ..o 1102.01

(g) Concrete Saw (Note 5)

(h) Wheel Saw (Note 6)

(i) Equipment and Devices for Removing Old Concrete Slabs (Note 7)

() Drilling Machine (Note 8)

(k) Miscellaneous EQUIPMENT ........cooiiiiiiiiieiiie e 1103.17
() Membrane Curing EQUIDMEN ......ccevveiiiiiiiiiceccee e 1101.09
(m) Heating Equipment for Joint Sealant (Note 9)
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Note 1. The vibratory rollers and tampers shall meet the approval of the
Engineer.

Note 2. Wood forms will be permitted. The depth of form shall be plank
width, the commercial dimension which equals the pavement thickness
shown on the plans or the next larger commercial dimension.

Note 3. Batch type mixer having a rated capacity of not less than 0.3 m3
(10 cu. ft.) may be used. Chute delivery will be permitted.

Note 4. Where the nominal production does not exceed 40 m3 (50 cu. yds.)
per day, the requirement for overhead bins and weighing hoppers completely
suspended and hanging freely from the scales may be waived. Any other
method for loading and weighing the aggregates must be approved by the
Engineer.

Note 5. The concrete saw shall be equipped with a diamond blade of
sufficient size to saw pavements full-depth and be capable of accurately
maintaining cutting depth.

Note 6. The wheel saw shall be equipped with carbide-tipped rotating
cutters and be capable of accurately maintaining cutting depth.

Note 7. As approved by the Engineer.

Note 8. The machine used for drilling the holes in the face of the existing
pavement shall be capable of drilling the size and depth of holes as shown
on the plans. The machine shall be equipped with a positive stop to control
the depth of hole. During use, the stop shall be calibrated at least once a
day. A drill support system using the pavement surface as a reference shall
be required to assure hole alignment at mid-depth of pcc pavement. Hand
held tools will not be allowed.

Note 9. The heating equipment shall be an indirect heating type with
positive temperature control, mechanical agitation and recirculating pumps.

CONSTRUCTION REQUIREMENTS

442.04 Keeping Road Open to Traffic.  The road shall be kept open to traffic
according to Article 701.05(e).

442.05 Pavement Removal. The pavement shall not be scored with a
concrete saw or jackhammers more than 3 days prior to when it will be broken except
when the pavement is closed to traffic. The pavement shall not be scored with a
wheel saw more than one day prior to when it will be broken except when the
pavement is closed to traffic.

If a wheel saw is used to score the pavement or areas of the pavement have
been removed for purposes of cutting marginal bars and the pavement will be open
to traffic, the cuts shall be filled with either full-depth cold bituminous mix meeting the
approval of the Engineer or compacted granular material with a 50-mm (2-inch)
minimum cap of cold bituminous mix meeting the approval of the Engineer. The cuts
shall be constantly maintained so that they will not be a hazard to traffic.
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Any drainage mat or pipe underdrains damaged during patching operations shall
be repaired or replaced by the Contractor at his/her own expense.

Materials resulting from the removal of the existing pavement and unsuitable and
unstable materials shall be disposed of according to Article 202.03.

The scoring and removal of pavement for the various classes of patches shall
be as follows:

(@) Class A Patches. Two transverse saw cuts shall be made perpendicular
to the centerline at each end of the patch except that the saw cuts may be
skewed slightly if necessary to maintain a minimum distance of 450 mm
(18 inches) from the end of the patch to the nearest transverse crack in the
pavement to remain in place. When approved by the Engineer, this
minimum distance may be reduced to 150 mm (6 inches) in areas of close
crack spacing where the pavement otherwise appears to be sound. The
interior saw cut shall be made at the location that will provide the proper
length of exposed existing steel as shown on the plans and shall be either
full-depth or to a depth which will completely sever the longitudinal
| reinforcement. The longitudinal edges of the patch shall be formed by
| full-depth saw cuts. Patches one-half lane width or full lane width will be
| permitted. Saw cut extensions into pavement which is to remain in place
will not be permitted. All outlining and interior saw cuts shall be made with
an approved concrete saw. After the interior saw cuts have been made,
an approved wheel saw may be used to make pressure relief cuts or
intermediate cuts to reduce the pavement length to a size that
accommodates removal and hauling operations, at the Contractor's
expense. The wheel saw cutting operations shall be controlled to limit
subbase penetration to a maximum of 15 mm (1/2 inch).

The shoulder between the full-depth saw cut and the pavement edge shall
be removed using a hand held hammer and hand tools prior to pavement
removal. If available, the Contractor may use an approved wheel saw to
make the shoulder cut and removal.

When the patch is adjacent to a pcc shoulder, a saw cut shall be made at
the shoulder-pavement joint sufficiently deep to sever the tie bars. A
second full-depth saw cut shall be made in the pavement a minimum of
100 mm (4 inches) from the edge of the shoulder. The pavement between
the full-depth saw cut and the shoulder edge shall be removed using a hand
held hammer and hand tools prior to removal of the remaining pavement.

The pavement between the interior saw cuts shall be removed by lifting.
Sufficient care shall be taken to minimize subbase disturbance and prevent
spalling of the pavement that is to remain in place. Any subbase material
disturbed during pavement removal operations or determined unsuitable by
the Engineer shall be removed and replaced with patch material.

If the Engineer determines that the concrete has deteriorated to the extent
that it is not practical to lift, the pavement may be broken into small pieces
and removed. The breaking equipment shall not transfer an impact energy
greater than 4000 J (3000 foot-pounds) per blow to the pavement surface.
' The concrete in the splicing area, between the interior and outer saw cuts,

290


1998 Supplemental
442.05  Pavement Removal. Revised the 6th paragraph of subparagraph (a).


(b)

Pavement Patching Art. 442.05

shall be removed using hand held hammers and hand tools. Care shall be
taken to prevent underbreaking of the concrete to remain in place. The face
of the concrete below the partial-depth saw cut shall be inclined slightly into
the patch. The reinforcing steel in the splicing area shall not be bent to aid
in removal of the concrete. If more than 10 percent of the reinforcing steel
in the splice area is damaged due to the Contractor's operations, the patch
shall be lengthened at his/her own expense to provide the required steel
exposure for splicing. If less than 10 percent of the existing lap steel is
damaged, it may be repaired by welding in lieu of lengthening the patch.
No welding will be permitted on the splices between the existing steel and
the new steel.

Should the Contractor's operations cause a spall having a width or depth
greater than 25 mm (1 inch) in the pavement to remain in place or cause
excessive shattering or underbreaking of the existing slab to remain in
place, a new saw cut shall be made, at the Contractor's expense, extending
the patch to remove the spall or underbreaking. After pavement removal,
the pavement structure will be inspected by the Engineer to determine if it
is sufficiently sound. If determined unsound, the Contractor shall extend the
patch as directed by the Engineer.

The existing reinforcement steel shall be observed during the removal
process to determine if there is any excess rusting or evidence of steel
distress. Deteriorated steel will not be permitted in the splice area. The
Engineer may require lengthening of the patch.

Class B Patches. Two transverse saw cuts outlining the patch shall be
straight and perpendicular to the centerline, with a tolerance of 50 mm
(2 inches) in 3.6 m (12 ft.). Saw cut extensions into pavement which are
to remain in place will not be permitted. All saw cuts shall be made with
an approved concrete saw (except as outlined below). Concrete not sawed
full-depth shall be removed with hand tools. Only full lane width patches
will be permitted.

When the patch is adjacent to a bituminous shoulder, a full-depth saw cut
shall be made in the shoulder a minimum of 100 mm (4 inches) from the
edge of the pavement or at such width as to facilitate forming. The shoulder
between the full-depth saw cut and the pavement edge shall be removed
with a hand held hammer and hand tools prior to pavement liftout.

When the patch is adjacent to a pcc shoulder, a saw cut shall be made at
the shoulder-pavement joint sufficiently deep to sever the tie bars. A
second full-depth saw cut shall be made in the pavement a minimum of
100 mm (4 inches) from the edge of the shoulder. The pavement between
the full-depth saw cut and the shoulder edge shall be removed using a hand
held hammer and hand tools prior to removal of the remaining pavement.

The Contractor may use an approved wheel saw to make the shoulder cut
and removal, and to make pressure relief cuts or intermediate cuts to
reduce the pavement length to a size that accommodates removal and
hauling operations, at the Contractor's expense. The wheel saw cutting
operations shall be controlled to limit subbase penetration to a maximum
of 13 mm (1/2 inch). Wheel saw cuts shall be made after concrete sawing
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outlining patch boundaries unless the wheel saw cuts are at least 450 mm
(18 inches) inside the transverse patch boundaries. Should the Contractor
be unable to conform to the requirements specified herein, the Engineer
will withdraw approval of this alternative.

The pavement shall be removed by lifting. If the Engineer determines that
the concrete has deteriorated to the extent that it is not practical to lift, the
pavement may be broken into small pieces and removed. Breaking
operations shall start adjacent to the removed wedge or the alternate wheel
saw cut. The breaking equipment shall not transfer an impact energy
greater than 4000 J (3000 foot-pounds) per blow to the pavement surface.

Care shall be taken to prevent subbase disturbance and spalling of the
pavement which is to remain in place. Should the Contractor's operations
cause a spall having a width or depth greater than 25 mm (1 inch), a new
saw cut shall be made extending the patch to remove the spall, at the
Contractor's expense. After slab removal, the existing pavement structure
will be inspected by the Engineer to determine if it is sufficiently sound. If
determined unsound, the Contractor shall extend the patch as directed by
the Engineer. Any subbase material that is disturbed during pavement
removal operations or determined unsuitable by the Engineer shall be
removed and replaced with patch material.

Resawing of patch boundaries to remove spalls that exceed a width or
depth of 25 mm (1 inch) will not be required when the patching is being
performed to prepare the existing pavement for bituminous resurfacing.

Class C Patches. Standard reinforced concrete pavement shall be scored
with a concrete saw to a depth which severs the reinforcement. If the
Contractor elects, he/she may saw full depth to alleviate spalling and
replacement as specified in Article 442.05(a).

Non-reinforced concrete pavement shall be scored with jackhammers or
other equipment approved by the Engineer. The scoring shall be at least
150 mm (6 inches) from the marked face of the patch. Marginal bars and
tie bars shall be cut in a manner satisfactory to the Engineer.

As an alternate, the Contractor may use an approved wheel saw to score
the pavement full-depth on either standard reinforced or non-reinforced
pavement.  Should the wheel saw damage the pavement and/or
reinforcement which are to remain in place, the Engineer will withdraw
approval of this alternate.

The existing pavement shall be removed as shown on the plans. Ends of
the patch need not be squared but may follow the existing cracks, provided
angles smaller than those shown on the plans do not result.

If the patch is not scored with a concrete saw or wheel saw, the ends of the
patch shall be hand trimmed with hand held hammers or other tools or
equipment approved by the Engineer. The general plane of the cut face
shall not deviate more than 40 mm (1 1/2 inches) from vertical. Abrupt
breaks or deviations from the plane of the cut face sufficient to induce
spalling in either the top or the bottom surface of the pavement will not be
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permitted.

Should the Contractor's operations cause a spall having a width or depth
greater than 25 mm (1 inch), the patch shall be extended to remove the
spall, at the Contractor's expense, except that this extension will not be
required when the patching is being performed to prepare the existing
pavement for bituminous resurfacing.

Equipment and methods used for removing old pavement shall be such as
to prevent cracking, shattering or spalling of the pavement remaining in
place. Breaking equipment shall not transfer an impact energy greater than
4000 J (3000 foot-pounds) per blow to the pavement surface.

After breaking and removal of the existing pavement, any areas of the
subbase which are below the required elevation of the finished subbase,
shall be built up to grade at the Contractor's expense, with satisfactory
compacted granular material, concrete or compacted bituminous material.

Tie bars extending across the longitudinal joint, or such portion as may be
exposed in the area of the patch, shall be cut approximately at the face of
the pavement which is to remain in place, or they shall be removed.
Marginal bars shall be cut close to the face of the pavement which is to
remain in place.

(d) Class D patching shall be according to Article 442.09.

442.06 Pavement Replacement. Class A, Class B and Class C patches shall
conform to the standard details and cross section included in the plans, and the work
shall conform to the applicable portions of Section 420, with the following exceptions:

(@) Placing Reinforcement and Dowel Bars.

(1) General. The reinforcement shall be as shown on the plans. Patches
6 m (20 ft.) or longer shall be tied to the adjacent lane of existing
pavement, pcc shoulders, and curb and gutter with No. 20 (No. 6)
transverse tie bars, 600 mm (24 inches) long, embedded 200 mm
(8 inches) at 610 mm (24 inch) centers according to Article 420.10(b),
except the cost of the anchors ties shall be considered as included in

' the contract unit price for patching and no additional compensation
will be allowed.

(2) Class A Patching. Half-lane patches 6 m (20 ft.) or longer shall be tied
to the adjacent lane of existing pavement, PCC shoulders, and curb
' and gutter with No. 20 (No. 6) 600 mm (24 inches) long, embedded
200 mm (8 inches) at 610 mm (24 inch) centers according to Article
420.10(b), except the cost of the ties shall be considered as included
in the contract unit price for patching and no additional compensation
will be allowed. The Contractor shall tie the steel together, using at
least 2 secure ties for each lap splice. The details shall be as shown

on the plans.

Should an existing lap splice be encountered in the patch slice area,
the Contractor shall construct the new splice by tying both of the
exposed reinforcement bars to the new reinforcement bar.
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Reinforcement steel shall be placed and supported on chairs
according to Article 421.06 such that uniform unsupported lengths not
exceeding 1.2 m (4 ft.) are provided. In such cases where an uneven
subbase hinders maintenance of a placement tolerance of + 25 mm
(1 inch) vertically, portland cement concrete, sand-cement grout, or
bituminous hot mixture shall be used to adjust the chair height to allow
the reinforcement to be placed within the specified tolerances.

When the existing reinforcement is fabric, the longitudinal
reinforcement bars shall be the same size and spacing as the existing
longitudinal reinforcement.

Class B Patching. Dowel and tie bar holes shall be drilled as shown
on the plans, and parallel to the grade and centerline of the pavement
with a tolerance of 3 mm (1/8 inch) in 300 mm (12 inches). The
drilling operation shall not crack or spall the pavement.

Immediately prior to grouting the dowel bars or tie bars, the holes shall
be thoroughly cleaned of drilling debris. Dust and debris shall be
blown from the joint or crack with a power brush/blower or with
compressed air. If compressed air is used, the pneumatic tool
lubricator must be bypassed and a filter installed on the discharge
valve to keep water and oil out of the lines. The dowel bars shall be
clean and free from rust.

An approved chemical adhesive shall be used as the anchoring
material for dowel bars. At the Contractor's option, either an approved
non-shrink grout or chemical adhesive shall be used as the anchoring
material for tie bars.

The grout or chemical adhesive shall be of a consistency such that the
dowel or tie bar may be easily inserted into the hole with flow
completely surrounding the bar, and without appreciable runout of
grout or chemical adhesive after the bar is fully inserted. (The
consistency of the grout should be thicker than the consistency
recommended by the manufacturer's directions). The grout or
chemical adhesive shall be injected to the back of the hole to eliminate
air pockets prior to inserting the bar. The quantity of material used
shall be such that the grout or chemical adhesive is dispersed along
the entire length of the bar and voids are completely filled. After the
material has been positioned at the back of the hole, the bar shall be
fully inserted, using a back-and-forth twisting motion, leaving the
proper length exposed as shown on the plans. If it is necessary to use
a hammer to aid in seating a dowel, the exposed end of the dowel shall
be protected with a wood block.

Immediately prior to placing the concrete, the exposed ends of dowel
bars shall be cleaned and lightly oiled.

Class B patches Type Ill or Type IV shall be reinforced with pavement
fabric according to the details shown on the plans. The reinforcement
shall be placed at 90 mm £25 mm (3 1/2 inch 1 inch) below the final
finished patch surface elevation according to Article 420.09, except
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that placement of reinforcement by mechanical or vibratory means will
not be permitted.

Hinge jointed pavement shall be patched according to the details
shown on the plans and as specified for Class B patches, except that
if the area to be patched does not contain a contraction joint, only the
leave end of the patch shall be dowelled and pavement fabric
reinforcement shall not be used. The traffic approach end of patches
in areas not containing a contraction joint shall be tied. Patches that
are 14 m (45 ft.) or more in length shall have sawed contraction and
hinge joints constructed according to the applicable requirements of
Article 420.10 at 4.5 m (15-ft) maximum intervals and shall be in
prolongation with joints or cracks in the adjacent lane whenever
possible. Patches 4.5 m (15 ft.) or longer shall be tied to the adjacent
lane of existing pavement, pcc shoulders, and curb and gutter with No.
20 (No. 6) transverse tie bars, 600 mm (24 inches) long embedded
200 mm (8 inches) at 610 mm (24 inch) centers according to Article
420.10(b), except the cost of the ties shall be considered as included
in the contract unit price for patching and no additional compensation
will be allowed.

Class C Patching. When the patched pavement is not to be
resurfaced, transverse contraction joints shall be formed on 4.5 m
(15 ft.) to 6 m (20 ft.) centers by sawing in all Class C patches that
are 6 m (20 ft.) or more in length. They shall be placed in prolongation
with joints or cracks in the existing slab whenever possible.

Replacing Full Width Pavement. Unless through traffic is detoured, full
width pavement shall be replaced in 2 or more operations. When replacing
adjacent lanes in one operation, the longitudinal joint down the lane line
shall be a sawed longitudinal joint as specified in Article 420.10, except that
tie bars shall be included only for Type A, Type B, and Type C patches that
are 6 m (20 ft.) or more in length. When full-width pavement is replaced
in 2 or more operations, a form shall be installed along the laneline by one
of the following methods:

@

@

Method 1. Whenever practicable, an approved form, not less than
6 mm (1/4 inch) in thickness, shall be set along the longitudinal joint
when placing the patching in the first half width. The depth of this form
shall be equal to the thickness of the new pavement being placed, or
as close thereto as standard lumber measurements will allow. No
pavement in the lane open to traffic shall be removed to permit setting
the form, and the form shall remain in place until the existing pavement
in the opposite half width is removed.

Method 2. When the existing pavement in the opposite half width is
so broken or disintegrated that it is not feasible to use Method 1, a
wood form shall be set along the longitudinal joint when placing the
patch in the first half width, except that a metal form may be used for
Type 1l patches when mechanical finishing is employed. Only
sufficient concrete shall be removed from the lane open to traffic to
permit setting the form. As soon as permissible after the concrete is
poured, the form shall be removed, and the trench occupied by the
form shall be filled immediately with compacted granular material,
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which shall be constantly maintained in such a manner that it will not
be a hazard to traffic.

Forms.
(1) Side forms will be required.

(2) For Class B Patches, a bond breaker of 6 mm (1/4 inch) fiber board,
or other material approved by the Engineer, shall be placed flush with
the surface at the pavement centerline for the full length and depth of
the patch. If the centerline sealant reservoir is to be formed, that part
of the bondbreaker may be replaced by the joint reservoir form.

Ready Mix Concrete. Non-agitating trucks will not be permitted for
transporting the mixed concrete, except in specific cases, and then only
upon written permission of the Engineer.

Concrete Placement. For Class A, Class B and Class C Patches, concrete
shall be placed according to Article 420.07 and governed by the limitations
set forth in Article 420.08, except that the maximum temperature of the
mixed concrete immediately before placing shall be 35 °C (96 °F.), the
required use of an approved retarding admixture when the plastic concrete
reaches 30 °C (85 °F.) shall not apply, and placing of the special patching
mixture, when its use is required, shall be only when the air and ground
temperatures in the shade are at or above 15 °C (55 °F.) and the
temperature for the next 8 hours is expected to remain above 5 °C
(40 °F.).

In the case of Class A Patches, if the subbase and subgrade material have
been disturbed and/or removed in excess of plan pavement thickness plus
subbase thickness or more from the surface of the pavement, the concrete
shall be placed in lifts and separated by a bond breaker. The elevation of
the bottom lift shall be level with the top of the subbase. A thin coating of
rapid setting asphalt emulsion or thick coating of Type Il curing compound
shall be applied to the surface of the bottom lift. Care shall be taken to
avoid coating the vertical faces of the existing pavement or any
reinforcement. The remainder of the concrete shall be placed after the
asphalt emulsion or curing compound has sufficiently cured but not before
at least 1 day after placement of the bottom lift.

Consolidating and Finishing. The concrete shall be consolidated by internal
vibration. Special attention shall be given to consolidating the concrete
around the corners, edges, dowel bars, tie bars and reinforcement.

For Class A and Class B, the surface of the patch shall be struck off with
2 passes of a vibratory or rolling screed as approved by the Engineer. For
Class C Patches, finishing may be performed by either machine or hand
methods. For repairs 4 m (12 ft.) or less in length, the screed shall be
placed parallel to the edge of pavement. For repairs over 4 m (12 ft.) in
length, the screed shall be placed perpendicular to the edge of pavement.
In striking off, the template shall be moved forward with a combined
longitudinal and transverse shearing motion, moving always in the direction
in which the work is progressing and manipulated so that neither edge is
raised during the striking off process. A slight excess of concrete shall be
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kept in front of the cutting edge at all times during the striking off operation.

After strike off, but while the concrete is still plastic, the surface of the
concrete shall be tested for trueness by means of a 3-m (10-ft.)
straightedge according to Article 420.11(c).

For Class A and Class B patches which will not be overlaid, the surface
shall be stamped with the current year approximately 300 mm (1 ft.) from
the outer edge of the lane.

Brooming and Edging. When patching pavements which have not been
overlayed, the final finish shall match the surrounding pavement. When
patching pavements which have been overlayed, the surface of the
concrete shall be textured with a broom finish applied transversely to the
pavement centerline. The texturing operation shall be executed so that the
surface is uniform in appearance and free from rough and porous spots,
irregularities and depressions. If directed by the Engineer, concrete
adjacent to a longitudinal joint shall be edged.

Curing and Protection. In addition to Article 1020.13, when the use of the
special patching mixture is required and the ambient temperature is
between 15 °C - 30 °C (55 °F.- 80 °F.), it may be necessary to cover the
patch with polyethylene and insulation (R12 minimum) and maintain cover
and insulation until opening strength is reached. Insulation shall not be
placed when the ambient temperature at placement is greater than 32 °C
(90 °F.).

When patching two or more lane widths of continuously reinforced concrete
pavement in one operation and extreme daily temperature cycles are
anticipated, the Engineer may require that 60 m (200 ft.) of pavement on
each end of the patch be covered with wet straw and burlap or an approved
insulation blanket, and that the patch be cured with wet burlap and covered
in a similar manner. When covering is required, it shall be in place during
the curing period. If wet straw and burlap is used, it shall be maintained in
a wet condition throughout the curing period. When covering is required
by the Engineer, it shall be paid for according to Article 109.04.

Shoulder Replacement. After the forms are removed but prior to opening
to traffic, the disturbed shoulder area shall be replaced with like material,
compacted and restored to the existing line and grade.

Joint Sealing.

(1) In Class A patches, all centerline joints, longitudinal joints adjacent to
pcc shoulders shall be sealed according to Article 420.14(a).

(2) In Class B patches, all transverse joints, centerline joints, longitudinal
joints adjacent to pcc shoulders, and saw-cut extensions in the
shoulders shall be sealed according to Article 420.14(a) and
manufacturer's recommendations. The sealant reservoir at patch
boundaries shall be formed in the fresh concrete or sawed to the
dimensions shown on the plans. If the reservoir is to be sawed,
sawing shall not be performed until after the required curing period.
The faces of the reservoir shall be thoroughly cleaned by sandblasting
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and then blown clean with compressed air having a pressure of at least
620 kPa (90 psi) and a volume of 4 m3 per min. (150 cfm) of air at
the nozzle. The backer rod shall be uniformly placed at the depth
shown on the plans or as directed by the Engineer.

The sealing shall be done in one pour to fill the transverse joint and
the centerline joint. Reheated or overheated material shall not be
used.

At the Contractor's option, the centerline joint may be sawed/formed
and sealed in a manner similar to the transverse joint.

(3) In Class C patches, transverse contraction joints shall be sealed
according to Article 420.14(a).

(4) Sealing of joints as specified in (1), (2), and (3) will not be required
when patching is being performed to prepare the existing pavement for
bituminous resurfacing.

442.07 Expansion Joints. Where expansion joints exist in the portion of the
pavement that is to remain in place, the adjacent new pavement shall be constructed
when possible with a similar type joint. Where existing joints are obsolete or
unobtainable, the expansion joint material may be any preformed expansion joint filler
meeting the requirements of Section 1051.

In Class B patches, expansion joints shall be constructed as shown on the plans.
The expansion joint materials shall conform to Article 1051.08 or 1051.09, and the
joints shall be sealed as specified in Article 420.14(a).

442.08 Opening Patches to Traffic.  The patches shall be opened to traffic
according to Article 701.05(e).

442.09 Class D Patching. Class D patching shall conform to the standard
details and cross sections shown on the plans. The materials and the methods of
performing the work shall conform to Section 406 with the following exceptions:

(@) Barricading Patches. Patches placed on roadways where the Traffic
Control Plan permits an overnight lane closure, may remain closed until the
following workday. On contracts on which overnight lane closure is not
provided in the Traffic Control Plan, the removal and replacement of
pavement shall be controlled by the Contractor so that all holes are filled
and the compacted bituminous mixtures are cooled sufficiently to permit all
barricades to be removed before dusk each day. The Contractor shall have
the option of either stopping the patching early enough in the workday to
permit the bituminous mixture to cool or use ice or water to induce early
cooling.

Patches opened to traffic that are constructed high or become rough by
rutting, shoving, or heaving shall be corrected within 48 hours by trimming
off high areas and/or filling depressions. Filled areas shall be rerolled to
obtain the required density.

Continued opening of the roadway before the bituminous mixture has
cooled sufficiently to prevent rutting or shoving will be reason for the
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Engineer to establish a shut-off time when all patch holes must be filled.
No additional compensation will be allowed the Contractor if it is necessary
for the Engineer to restrict the shut-off time.

Pavement Removal. This work shall conform to Article 442.05(c).

Filling Holes. Each properly prepared hole shall be filled with at least two
layers of bituminous concrete mixture conforming to the requirements of
Section 406 for bituminous concrete binder course. The bituminous
concrete mixture shall be placed only when the temperature in the shade
is at least 5 °C (40 °F.) and the forecast is for rising temperature and when
the subgrade is not frozen. Each layer shall be compacted with a
mechanical tamper, a vibrating tamper, or a self-propelled roller. Trucks
may be used to supplement the tampers or roller. If the required density
is not obtained, the Contractor shall increase the number of layers and/or
compactive efforts.

The top layer shall be not less than 50 mm (2 inches) compacted thickness.
At the option of the Contractor, the 50 mm (2 inch) top layer may be
constructed using bituminous concrete surface course. To facilitate
possible extra compaction and consolidation by traffic, the surface of the
completed patch may be finished up to 13 mm (1/2 inch) above the existing
pavement.

Density. After final compaction, the finished patch shall have a density of
not less than 93 percent of the theoretical density of the mixture. The
density of the bituminous mixture placed in patches shall be measured by
nuclear test methods or obtained from specimens furnished by the
Contractor according to the requirements of Article 406.16(b) except as
hereinafter specified.

(1) Coring. The diameter of a core specimen shall in no case be less than
90 mm (3 5/8 inches). Two specimens shall be taken from each type
of patch placed during a day and these shall be furnished not later than
the morning of the first work day following placement of the patches.
When directed by the Engineer, additional specimens shall be taken
but the total number per day from each type of patch shall not exceed
10. The Contractor shall remove the specimens at locations
designated by the Engineer and transport them to the plant laboratory.
Care shall be exercised to avoid damage to the specimens. The holes
caused by the removal of the specimens shall be refilled immediately
with a bituminous material meeting these Specifications, compacted
and finished to the satisfaction of the Engineer. The cost of this work
will not be paid for separately, but shall be included in the unit prices
bid for the item(s) of patching involved.

Additional Compaction. Traffic shall be permitted on the patches for at least
3 days prior to resurfacing.

Maintenance of Patch. The surface of the completed patch shall be
maintained in a smooth condition. High spots shall be trimmed level with
the pavement surface. If depressions develop, they shall be filled with a
Surface Course or a B Binder Mixture compacted with a tandem or
three-wheel roller. No additional compensation will be permitted for
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maintaining smooth patches.

If the patched pavement is to be resurfaced on the same contract, minor
depressions in the patch surface may be filled and compacted as a part of
the resurfacing operation.

442.10 Method of Measurement. Pavement removal and replacement of the
various classes and types will be measured for payment in place, and the area
computed in square meters (square yards).

To the extend possible, the contract documents contain information on the
thickness of the existing pavement including subsequent resurfacing(s). In the event
the average combined thickness of the existing pavement and overlays in an area to
be patched differs from the thickness shown on the plans, the Engineer will adjust the
patching quantity, for the specific patch type, of the individual paths meeting this
requirement as indicated by the following chart. The quantities will be increased when
the thickness is greater and decreased when the thickness is less.

% change of thickness % change of quantity
0 to less than 15 0
15 to less than 20 10
20 to less than 30 15
30 and greater 20

No other compensation will be allowed for variations in patching thickness from
that shown on the plans.

If additional pavement, subbase, or subgrade material is removed due to
negligence on the part of the Contractor, the additional quantity of pavement removal
and replacement or subgrade material will not be measured for payment. Shoulder
removal and replacement resulting from edge forming will not be measured for
payment.

When expansion joints are to be included in Class B patches, as shown on the
plans or as directed by the Engineer, the expansion joint will be measured for
payment in place in meters (feet).

442.11 Basis of Payment. Where the Contractor has the option of using either
Class C or Class D patches, this work will be paid for at the contract unit price per
square meter (square yard) for PAVEMENT PATCHING, of the type and thickness
specified.

Where the Department requires a specific class of patch be used, this work will
be paid for at the contract unit price per square meter (square yard) for CLASS A
PATCHES, CLASS B PATCHES, CLASS B PATCHES (HINGE JOINTED), CLASS
C PATCHES, OR CLASS D PATCHES of the type and thickness specified.

When expansion joints are included in Class B patches, the expansion joint will
be paid for at the contract unit price per meter (foot) for CLASS B PATCH -
EXPANSION JOINT.

Where unsuitable material is encountered in the subgrade or subbase and its
removal and replacement is required by the Engineer, such removal and replacement
shall be performed by the Contractor and will be paid for according to Article 109.04.
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When additional pavement removal due to unsound concrete is directed by the
Engineer, the additional saw-cuts required will be paid for according to Article 109.04.
The additional quantity of pavement removal and replacement will be paid for at the
contract unit price for the item(s) of patching involved.

The above prices shall include the cost of performing the work as specified
herein, including sawing and removal and disposal of existing materials; furnishing
and installing contraction joints, pavement reinforcement, dowel bars, tie bars,
expansion anchor ties and contraction joints, as required; and shoulder replacement
and joint sealing.

SECTION 443. REFLECTIVE CRACK CONTROL TREATMENT

443.01 Description.  This work shall consist of constructing reflective crack
control treatments of the type specified. Area reflective crack control treatment shall
be either System A or C at the option of the Contractor. Strip reflective crack control
treatment shall be either System A, B or C at the option of the Contractor.

443.02 Materials.  Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(@) Reflective Crack Control SYSIEM .......ccovciiiiieeiiiiiiee e 1062

443.03 Equipment. Equipment shall meet the requirements of the
following Articles of Section 1100 - Equipment:

Item Article/Section
() Pressure DiStribBULOr .........cccuviieiiiiiiiiee e 1102.05
(b) Mechanical Sweeper (NOte 1) .....cceeeeeiiiiiiiiiieeiiiieiee e 1101.03

(c) Asphalt-Rubber Equipment (Note 2)

(d) Cover Aggregate Spreader (Note 3)

(e) Rolling Equipment (NOE 4) ....oceiiiiiiiiii et 1101.01
() Mechanical Laydown Equipment (Note 5)

Note 1. For pavement cleaning and excess cover aggregate removal.

Note 2. All equipment utilized in processing and application of the
asphalt-rubber material shall be a truck or trailer mounted self-powered
distributor equipped with a heating unit, a mixing unit capable of producing
a homogenous mixture of asphalt and rubber, pump(s) capable of spraying
asphalt-rubber within +0.22 L/m2 (+0.05 gal. per sq. yd.) of the specified
rate, and a fully circulating spray bar capable of applying asphalt-rubber
without a streaked or otherwise irregular pattern.

The distributor shall include a tachometer, pressure gages, volume
measuring devices, an onboard weighing device to aid in proportioning
materials and a thermometer. A "bootman" shall accompany the distributor
and ride in a position so that all spray bar nozzles are in his/her full view and
readily accessible for unplugging.

Note 3. The cover aggregate (chip) spreader shall be a self-propelled
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machine with an aggregate receiving hopper in the rear, belt conveyors to
carry the aggregate to the front, and a spreading hopper equipped with
full-width distribution auger and spread rolls. The spreader shall be in good
mechanical condition and be capable of applying the cover material
uniformly across the spread at the specified rate.

Note 4. Used for the required rolling of the cover material.

Note 5. Equipment shall be capable of handling full rolls of fabric, and shall
be capable of laying the fabric smoothly without excessive wrinkles and/or
folds.

Stiff brush brooms to smooth the fabric and scissors to cut the fabric shall
be provided.

CONSTRUCTION REQUIREMENTS

443.04 Surface Preparation. The surface on which reflective crack control
system is to be constructed shall be clean and dry. All base failures shall be repaired
and all cracks, spalls, potholes or other depressions shall be sealed with an approved
crack sealer or filled with mixture for cracks, joints and flangeways according to Article
406.06 and to the satisfaction of the Engineer before any crack control system is
constructed. When, in the opinion of the Engineer, the existing pavement surface
cannot be rendered sufficiently smooth, by crack sealing and patching, to receive the
reflective crack control systems specified, a leveling binder shall be placed prior to
construction of the reflective crack control system. The leveling binder shall be
constructed according to Section 406.

443.05 Placing and Compaction of Bituminous Mixtures. Bituminous
leveling binder, binder course or surface course mixtures placed on top of any
reflective crack control system shall be placed at a maximum temperature of 150 °C
(300 °F.). All other preparation, transportation, placing and compaction of bituminous
mixtures shall be done in conformance with Section 406.

443.06 Reflective Crack Control System A. The area to be covered with
fabric shall be sprayed uniformly with asphalt binder at a rate of 1 to 1.3 L/m2 (0.25
to 0.30 gal. per sqg. yd.) as directed by the Engineer. Binder application shall be
accomplished with a pressure distributor for all surfaces except, where the distributor
does not have room to operate, hand spraying will be allowed. The width of the spray
application shall be no more than 150 mm (6 inches) wider than the fabric and no less
than the fabric width plus 50 mm (2 inches). The binder shall not be applied at a
temperature greater than 160 °C (325 °F.) to avoid damage to the fabric. After the
binder has been sprayed, the fabric shall be unrolled or hand placed onto the binder
without delay. Every effort must be made to lay the fabric as smoothly as possible
to avoid wrinkles. Wrinkles large enough to cause laps of the fabric shall be cut and
laid out flat. The fabric shall be broomed or squeegeed to remove air bubbles and
make complete contact with the road surface.

The fabric shall overlap the adjacent fabric panel a minimum of 50 mm
(2 inches). Additional asphalt binder shall be applied by hand to make the joints
where overlap is greater than 50 mm (2 inches). The transverse joints shall be made
in such a manner to avoid pickup by the paver. The direction of paving shall be in
the direction of fabric placement.
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When placed as a strip treatment, the strip shall be 600 mm (24 inches) wide.

443.07 Reflective Crack Control System B. The primer to be used with the
waterproofing membrane shall be supplied by the manufacturer of the membrane and
shall be compatible with the membrane.

The waterproofing membrane interlayer shall be placed as shown on the plans.
Placement of the membrane shall be done only when the temperature is above
5 °C (40 °F.) and the pavement surfaces are dry and free of dirt and debris.

The surface shall be primed according to the manufacturer's recommendations
prior to placement of the membrane. The primer shall be placed on the concrete
surface at a minimum rate of 7 m2/L (300 sq. ft. per gal.), shall extend 25 mm (1 inch)
wider than the membrane, and shall be allowed to dry until tackfree before applying
the membrane. Primer shall be placed on both portland cement concrete and
asphaltic concrete pavement surfaces.

Any spall greater than 75 mm (3 inches) in diameter which will cause a failure
of the material to bond to the pavement or will leave a cavity under the material shall
be corrected prior to the placement of the waterproofing membrane interlayer.

The membrane shall be installed in nominal 300-mm (12-inch) widths [ 290 mm
(11-3/8 inches) minimum] and shall be centered over the joint or crack within a
25 mm (1 inch) tolerance. Laps will be permitted in the membrane with a minimum
overlap of 65 mm (2 1/2 inches). The membrane shall be installed straight and
wrinkle-free with no curled or uplifted edges. Any wrinkles over 10 mm (3/8 inch)
width shall be slit and folded down.

All membrane shall be surface dry before placement of the bituminous concrete
overlay. Paving may begin immediately after membrane placement.

443.08 Reflective Crack Control System C. Immediately prior to application
of a tack coat, the surface shall be thoroughly cleaned by sweeping.

When placed as a strip treatment, the strip shall be 600 mm (24 inches) wide.
Also when placed as a strip treatment, a self-propelled distributor will not be required
for applying the tack coat nor the asphalt-rubber, nor will a self-propelled spreader
be required to place the cover aggregate. Equipment which meets the approval of
the Engineer and applies a uniform application of tack coat, asphalt rubber and cover
aggregate may be used.

(@) Tack Coat. A tack coat of diluted emulsified asphalt, of the type and grade
specified in Article 1062.03, shall be applied to the cleaned surface and
allowed to fully cure before spreading of the asphalt rubber material. The
emulsified asphalt shall be diluted 1 part water to 1 part emulsified asphalt
by volume with from 0.4 to 0.6 L/m2 (0.10 to 0.15 gal. per sq. yd.) of the
diluted material applied.

(b) Asphalt-Rubber Mixture. For the asphalt-rubber mixture, the Contractor has
the choice of using either a vulcanized rubber in asphalt with a diluent
(Mixture 1) or a crumb rubber blend in asphalt which has been treated with
an extender oil (Mixture 2).

(1) Mixture 1. The percentage of vulcanized rubber shall be 33 + 4
percent by mass (weight) of the asphalt cement in Mixture 1.
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The temperature of the asphalt shall be between 175 °C (350 °F.) and
200 °C (395 °F.) before addition of the vulcanized rubber. The
material shall be carefully combined and mixed and reacted for a
period of time as required by the Engineer which shall be based on
laboratory testing by the asphalt-rubber supplier or contracting agency.

The temperature of the asphalt-rubber mixture shall be above 160 °C
(325 °F.) during the reaction period.

After the reaction between asphalt and rubber has occurred, the
viscosity of the hot asphalt-rubber mixture may be adjusted for
spraying and/or better "wetting" of the cover material by the addition
of a diluent. The diluent shall not exceed 7 1/2 percent by volume of
the hot asphalt-rubber mixture.

If a job delay results after the full reaction has occurred, the material
may be allowed to cool and be slowly reheated to an acceptable
spraying temperature just prior to application. However, because of
the polymer reversion that can occur when crumb rubber is held for
prolonged high temperatures, the material shall not be reheated to
temperatures above 160 °C (325 °F.). Additional diluent up to a
maximum of 3 percent by volume of the hot asphalt-rubber mixture
may be used after reheating of the material.

Mixture 2. The percentage of crumb rubber blend shall be
25 + 4 percent by weight of the asphalt cement. Prior to adding the
crumb rubber blend, the asphalt and extender oil shall be mixed in
such quantities to produce an absolute viscosity of 6 Pa-s (600 poises)
at 60 °C (140 °F.) when tested according to the requirements of
AASHTO T 202. The asphalt oil blend shall first be heated to
200 °C (400 °F.) minimum and be thoroughly mixed before beginning
incorporation of the crumb rubber blend. The crumb rubber blend shall
be added as quickly as possible and the mix shall be given adequate
circulation and agitation during the addition-mixing process to provide
for proper dispersion. As soon as the mixing of the rubber is complete,
Mixture 2 may be applied to the roadway. However, if the material is
not to be used within one hour of mixing, the temperature shall be
reduced to below 160 °C (325 °F.) and reheated on the project site.

(c) Application of Asphalt-Rubber Material. Placement of the asphalt-rubber
shall be made only under the following conditions:

@

@
©)

“

The pavement surface temperature is not less than 15 °C (60 °F.)
and rain is not imminent.

The pavement surface is clean and dry.

The wind conditions are such that excessive blowing of the spray bar
fans is not occurring, and

All  construction equipment such as asphalt-rubber distributor,
aggregate spreader, haul trucks with cover aggregate, and rollers are
in position and ready to commence placement operations.

The asphalt-rubber mixture shall be applied at a temperature of



(d)

(e)
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(h)

Reflective Crack Control Treatment Art. 443.08

140 °C - 160 °C (290 °F. - 325 °F.) at a rate of 2.5+0.2 L/m2 (0.6 +0.05
gal. per sg. yd.) [based on 0.9 kg per hot L (7 1/2 Ibs. per hot
gal)]. Transverse joints shall be constructed by placing building paper
across and over the end of the previous asphalt-rubber application. Once
the spraying has progressed beyond the paper, the paper shall be removed
immediately and disposed of as directed by the Engineer. All longitudinal
joints shall be lapped a minimum of 100 mm (4 inches).

Application of Cover Material. Cover material shall be applied immediately
to the asphalt-rubber after spreading at a rate of 16 to 22 kg/m2 (30 to 40
Ibs. per sq. yd.). |If steel slag is used for cover material, the spread quantity
shall be increased in proportion to its higher specific gravity.

At the time of application to the asphalt-rubber, cover aggregate shall not
contain any free moisture.

Rolling. At least 3 pneumatic-tired rollers shall be provided to accomplish
the required embedment of the cover material. At some project locations
or where production rates indicate, fewer rollers may be utilized as directed
by the Engineer.

Sufficient rollers shall be used for the initial rolling to cover the width of the
aggregate spread with one pass. The first pass shall be made immediately
behind the aggregate spreader, and if the spreading is stopped for any
reason, the spreader shall be moved ahead or off to the side so that all
cover material may be immediately rolled. Four complete coverages with
rollers shall be made with all rolling completed within 2 hours after the
application of the cover material.

Opening the Completed Asphalt-Rubber Membrane Interlayer to Traffic.
Except when it is necessary that hauling equipment must be on the newly
applied membrane, traffic of all types shall be kept off the membrane until
it has had time to set properly. The speed of all hauling equipment shall
not exceed 25 km/h (15 mph) when traveling over a membrane which is
not adequately set. The minimum traffic free period shall be not less than
2 hours.

Removing Loose Cover Aggregate. The sweeping shall be sufficient
following placement of the membrane to remove all loose aggregate without
dislodging any embedded aggregate.

Placement of Asphalt Concrete. The placement of the asphalt concrete
overlay shall be delayed as directed by the Engineer for sufficient time to
allow for adequate evaporation of the diluent or extender oil. A minimum
of 2 hours shall elapse.

443.09 Method of Measurement.  Area Reflective Crack Control Treatment

will be measured for payment in place and the area computed in square meters
(square yards). Strip Reflective Crack Control Treatment will be measured for
payment in meters (feet) along the joint or crack parallel to the centerline of the
pavement.

443.10 Basis of Payment. This work will be paid for at the contract unit price

per square meter (square yard) for AREA REFLECTIVE CRACK CONTROL
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TREATMENT or per meter (foot) for STRIP REFLECTIVE CRACK CONTROL
TREATMENT which prices shall be payment for completing all work.

SECTION 444. FIBERGLASS FABRIC REPAIR SYSTEM

444.01 Description.  This work shall consist of installation of a Fiberglass
Fabric Repair System prior to placement of an asphalt overlay.

444.02 Materials. Materials shall conform to the requirements of Article 1063.

444.03 Equipment. Equipment shall consist of suitable sweepers, air
compressors, hand brooms, pouring buckets, rubber-edged squeegees, cutting
knives, and melting kettles. All hand tools shall be in a clean condition. Melting
kettles shall be propane heated, with temperature controlling thermostat. Oil or
kerosene fired, single jacketed kettles will not be allowed. The melting kettle shall
be clean and free from other bituminous materials which might change the properties
of the specified Bituminous Adhesive. Since the adhesive is melted and used at
higher temperatures than ordinary bituminous paving material, safety procedures
concerning fire hazards and skin burns shall be observed.

CONSTRUCTION REQUIREMENTS

444.04 General. The existing pavement on which the Repair System is to be
placed as marked by the Engineer shall be dry and free of dirt, rocks and other debris.
All base failures shall be repaired and all cracks, spalls, potholes or other depressions
shall be sealed with an approved crack sealer or primed and filled with Leveling
Binder - Hand Method according to the applicable portions of Section 406 and to the
satisfaction of the Engineer before the Repair System is constructed.

The Repair System shall be installed on a clean pavement. Cleaning shall be
accomplished by suitable sweepers, compressed air or hand brooms. The specified
Bituminous Adhesive, heated to 190 °C + 15 °C (375 °F. + 25 °F.), shall be applied
by means of a hand spray bar or a pouring bucket and squeegee. The adhesive shall
be squeegeed with sufficient uniformity to prevent streaking or ridging and shall
extend a minimum of 25 mm ( 1 inch) beyond all edges of the fiberglass fabric.
Following application of the adhesive on the pavement surface, the reinforcement
fabric shall immediately be placed over it. If it is necessary to use 2 or more pieces
of fabric to obtain the required width or length, the material shall be overlapped by a
minimum of 50 mm (2 inches). Wrinkles in the fabric strips will not be permitted.
Additional adhesive shall be squeegeed on top of the fabric and shall extend a
minimum of 25 mm (1 inch) beyond all its edges. The application rate for 2 coats of
Bituminous Adhesive in the system shall be a minimum of 3 L/m2 (0.70 gal. per sq.
yd.). When proper thickness is achieved, the weave pattern of reinforcement fabric
shall be detectable through the top coat of the adhesive.

The Repair System shall be applied only when the ambient and pavement
temperatures are at least 10 °C (50 °F.) and rising. No materials shall be applied
while the pavement surface is wet. The pavement surface shall be thoroughly dry
before work begins.

The Repair System may be opened to construction traffic after a 30 minute
minimum set time. The Contractor shall be responsible for the replacement of any
damaged fabric at his expense prior to overlaying.
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444.05 Method of Measurement.  The Fiberglass Fabric Repair System will
be measured for payment in place and the area computed in square meters (square
yards) of fabric surface. No payments will be allowed for the fabric overlaps or the
minimum extension of bituminous material beyond the edges of the fabric.

444.06 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for FIBER GLASS FABRIC REPAIR SYSTEM, which
price shall include preparation of existing pavement and other incidentals necessary
to place the system, except that Leveling Binder (Hand Method) will be paid for
separately at the contract unit price per metric ton (ton) for LEVELING BINDER
(HAND METHOD), as specified in Article 406.24.

SECTION 445. OPEN-GRADED ASPHALT FRICTION COURSE

445.01 Description. This work shall consist of the construction of an
Open-Graded Asphalt Friction Course (OGAFC) on a new bituminous concrete binder
course.

445.02 Materials. Materials shall meet the following requirements of Section
1000 - Materials:

Item Article/Section
(@) Coarse Aggregate (NOE 1) ...ccccovviiiiiieiiiiiiiiee e 1004.03
(D) FINE AQQregate .....cc.eveiiieiiiiiiiee ettt 1003.03
(€) MINEral FIller ......oooieeiieee ettt e e 1011
(d) Bituminous Material (NOE 2) .....cocvviiiiiieiiiiieeiiee e 1009

Note 1. Coarse Aggregate. Any of the following coarse aggregates may
be used to produce OGAFC mixtures.

(1) Description.

a. Crushed Steel Slag. Crushed steel slag shall be the graded
product resulting from the processing of steel slag from an
open-hearth or basic-oxygen furnace.

b. Crushed Slag.

c. Crushed Trap Rock.

d. Crushed Sandstone.

(2) Quality. The aggregate shall have Class B quality or better meeting the
requirements of Article 1004.01(b), except the Los Angeles Abrasion
Test, AASHTO T 96, does not apply to crushed slag aggregate.

(3) Gradation. The coarse aggregates shall be uniformly graded from
coarse to fine and when tested by means of laboratory sieves (square
openings) shall conform to the following gradation. A maximum of 20
percent fine aggregate may be blended with the coarse aggregate to
obtain the required gradation.
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Passing 12.5 mm (1/2 inch) sieve 100%
Passing 9.5 mm (3/8 inch) sieve 90-100%
Passing 4.75 mm (No. 4) sieve 30-50%
Passing 2.36 mm (No. 8) sieve 10-18%
Passing 75 pm (No. 200) sieve 2-5%

Note 2. Asphalt cement grade AC-10 or AC-20 shall be used. The
grade to be used will be as shown on the plans. The Contractor shall
use an approved heat-stable anti-stripping additive. The anti-stripping
additive shall meet the approval of the Engineer based on the results
of laboratory tests conducted by the Bureau of Materials and Physical
Research. The additive shall be added to the asphalt tank at the
recommended dosage [ 0.5 to 1.0 percent by mass (weight) of asphalt
cement] and thoroughly mixed by circulation of the asphalt for at least
4 hours prior to being incorporated into the mix. The exact amount of
additive will be determined by the Engineer based on laboratory tests.

445.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(a) Self-propelled Pneumatic-Tired Roller (Note 1) ......ccccocvveeeeeriennnnn. 1101.01
(b) Three-Wheel Roller (NOte 2) .....ccccvvieieiiiiiiiee e 1101.01

(c) Tandem Roller (NOte 3) ....cuuiiiiiiiiiie e 1101.01

(d) Hot-Mix Plant (NOE 4) ..o 1102.01
(e) Spreading and Finishing Machine (Note 5) ........ccccceeeviiiieeee e, 1102.03
() Pressure DiStribDULOr .........cccviiiiiiiiiiiiie e 1102.05
(g) Heating EQUIPMENT .....oiiiiiiiiiiee e 1102.07
(N) TrenCh ROIEE ...ocooiieeeeeee e 1101.01
(1) Vibratory ROIET ......cooeiiiiiiet e 1101.01

Note 1. The self-propelled pneumatic-tired roller shall develop a
compression of not less than 50 N/mm (300 Ibs. per inch) nor more than
90 N/mm (500 Ibs. per inch) of width of the tire tread in contact with the
bituminous surface. The tires shall be inflated to an air pressure of not less
than 550 kPa (80 psi).

' Note 2. The three-wheeled roller shall weigh 9 metric tons (10 tons) to
11 metric tons (12 tons) and shall have a unit compression on the drive

' wheels of not less than 50 N/mm (300 Ibs. per inch) nor more than 70 N/mm
(400 Ibs. per inch) of roller width.
Note 3. The tandem roller shall weigh 7 metric tons (8 tons) to 11 metric
tons (12 tons) and shall have a unit compression on the drive wheels of not
less than 45 N/mm (250 Ibs. per inch) to 70 N/mm (400 Ibs. per inch) of roller
width.

Note 4. The hot-mix plant shall be a batch type plant.

Note 5. The spreading and finishing machine shall be equipped with either
a mechanical leveling device or an automatic electronic grade as specified
in Article 1102.03.
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Errata
Article 445.03. In Note 1. change "90N/mm" to "88 N/mm",  in Note 1 and 2. change "50 N/mm" to "53 N/mm" and in  Note 3. change "45 N/mm" to "44 N/mm".

2000 Supplemental
445.02  Materials.  Revise the first sentence of Note 2 if this Article.


Open-Graded Asphalt Friction Course Art. 445.04
CONSTRUCTION REQUIREMENTS

445.04 General. Article 406.04 shall apply except the mixture shall be placed
only when the daily high air temperature is at least 15 °C (60 °F.) 2 days prior to
placement and there is a forecast of high temperature of at least 15 °C (60 °F.)
during and for 2 days after construction. Official National Weather Service data for
the construction area shall be used.

445.05 Keeping Road Open to Traffic.  Article 701.05(c)(3) shall apply.

445.06 Preparation, Priming and Leveling of Existing Bituminous Concrete
Surfaces. Prior to placing OGAFC directly over an existing bituminous concrete
surface, the existing surface shall be leveled. The preparation, priming and leveling
of the existing surface shall be accomplished, measured and paid for according to the
applicable portions of Section 406.

445.07 Preparation of Mineral Aggregates, Asphalt Cement and
Bituminous Mixtures.  Preparation of asphalt cement shall be according to Article
406.08. Preparation of mineral aggregates be according to Article 406.09 except the
aggregates shall be heated in such a manner as to assure that the mixing
temperature is uniformly maintained. The aggregates shall be dried to less than 0.5
percent residual moisture by weight, as determined by hot bin samples. This may
require the aggregate to be processed twice through the drier. The aggregate(s) shall
be screened into at least 2 sizes before mixing.

Preparation of bituminous mixtures shall conform to Article 406.12 except the
mixing temperature shall not exceed 125 °C (260 °F.).

445.08 Mixing Formula. At least 2 weeks prior to the placement of any of
these mixtures, the Contractor shall furnish to the Engineer samples of the aggregates
he proposes to use. The Engineer shall perform mix design tests to determine the
exact proportions for the mix which will be between the following composition limits
by weight:

AGOIEUALE ...ttt e e e e e e e e e e e e e e e e naareee 85-95%
Asphalt Cement (NOTE 1) ...oveviiiiiiiiiie et 5-15%

Note 1. The range of asphalt content is based on the varying physical properties
of the coarse aggregate that can be used for the manufacture of OGAFC. Upon
request, the Engineer will provide the Contractor with an approximate asphalt
content, + 1%, for any given coarse aggregate. The amount of anti-stripping
agent will not be included in this percentage.

445.09 Transportation. These mixtures shall be transported in covered and
insulated trucks conforming to Article 406.14. The cover shall be rolled back before
the load is dumped into the finishing machine. Covering may be waived on short
hauls or in hot weather.

445.10 Placing. Article 406.15 shall apply except for the following:

(@) The mixture shall be at a temperature of 110 °C + 10 °C (230 °F. +
20 °F.) at the time of placement.

(b) The mix shall be placed within one hour from the time of completion of
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mixing.
(c) No straightedging will be required.

(d) The paver speed shall be limited to not more than 10 m/min. (35 ft. per
min.).

(e) The mix shall be placed only at a uniform nominal thickness of 15 mm
(5/8 inch) compacted.

Note: Approximate unit weights for Open-Graded Asphalt Friction Course
mixtures are:

(1) Crushed Steel Slag - 40 kg/m2 (75 Ibs./sq. yd.) at 15-mm (5/8-inch)
thickness.

(2) Crushed Slag - 30 kg/m2 (56 Ibs./sq. yd.) at 15-mm (5/8-inch)
thickness.

(3) Crushed Trap Rock - 35 kg/m2 (66 Ibs./sq. yd.) at 15-mm (5/8-inch)
thickness.

445.11 Compaction. Immediately after placement of the mixtures, the
pavement shall be compacted by 2 tandem rollers. No more than a total of 3
coverages by the rollers will be required. When approved by the Engineer, vibratory
rollers may be used in the static mode. More than 3 coverages may be required when
using vibratory rollers due to lower unit weights. The Engineer may eliminate one
roller on small jobs. The amount of rolling shall be confined to only that necessary
for consolidating the bituminous mixture and bonding it to the underlying surface.
Excessive rolling shall be avoided.

445.12 Protection. No traffic shall be allowed on any portion of the completed
pavement until after the final rolling and the mixture has cooled adequately to prevent
pickup.

445.13 Method of Measurement. Open-Graded Asphalt Friction Surface
Course will be measured for payment in place and the area computed in square
meters (square yards). The width used shall be that which is shown on the plans.

445.14 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for OPEN-GRADED ASPHALT FRICTION SURFACE
COURSE.

SECTION 446. PAVEMENT REHABILITATION BY THE
HEAT-SCARIFY-OVERLAY METHOD

446.01 Description. This work shall consist of rehabilitating an asphalt
pavement by heating, scarifying, reshaping and rejuvenating the surface with the
addition of a new bituminous concrete surface according to the thickness specified
on the plans.
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CONSTRUCTION REQUIREMENTS

446.02 General. The entire surface to be rehabilitated shall be free of water,
earth and foreign material. All base failures shall be repaired prior to the
heating-scarifying process according to Section 358. Rehabilitation work shall be
performed only when the air temperature in the shade is at least 7 °C (45 °F.) and
the forecast is for rising temperatures.

The surface of the existing pavement shall be heated with a continuously moving
heater to allow the pavement to be scarified to a 20-mm (3/4-inch) average depth with
the surface temperature of the old pavement not to exceed 190 °C
(375 °F.). Scarification of 20 mm (3/4 inch) will yield an approximate weight of
45 kg/m2 (9 lbs. per sq. ft.) of loose material. Heat shall be applied under an
enclosed or shielded hood and shall extend at least 100 mm (4 inches) beyond the
width of scarification on both sides. Scarifying shall be accomplished with pressure
scarifiers. The scarifying unit shall be equipped to scarify and move material away
from the gutter flags for a depth of 15 mm (1/2 inch) by 100 mm (4 inches) wide. The
heating-scarifying operation shall not exceed 10 m (30 ft.) per minute. When a
repaving pass is being made adjacent to a previously placed mat, the longitudinal
repaving seam shall extend at least 50 mm (2 inches) into the previously placed mat.

Immediately after the scarifying operation, an asphalt modifier approved by the
Bureau of Materials and Physical Research shall be applied at the rate of 0.5 L/m2
(0.10 gal. per sg. yd.). The Engineer may waive or adjust the requirement for the
asphalt modifier if the existing pavement condition warrants this action. The surface
shall then be leveled by distributing the heated, scarified and treated (HST) material
over the width being processed so as to produce a uniform cross section. The
minimum temperature of the HST material after leveling shall be 80 °C
(175 °F.). If the new bituminous mixture is to be placed later as a separate
operation, the HST material shall be compacted before the temperature of the mix
drops below 65 °C (150 °F.). Compaction shall be accomplished with a
self-propelled pneumatic-tired roller meeting the requirements of Articles 1101.01(c)
and 406.16(a).

Within 48 hours of the HST operation, a uniform layer of not less than 40 kg/m2
(70 Ibs. per sqg. yd.) of bituminous surface course mixture meeting the requirements
of Section 406 for Class |, Type 3, shall be placed with a spreading and finishing
machine meeting the requirements of Article 1102.03. Whenever the layer is between
40 kg/mZ2 (70 Ibs. per sq. yd.) and 75 kg/m2 (140 Ibs. per sq. yd.), CA 16 gradation
will be required. The spreading and finishing machine shall be capable of spreading
and finishing the surface in lane widths to the specified cross section and thickness.
The activated screed or strikeoff assembly shall effectively produce a finished surface
of the required uniform slope and texture without tearing, shoving or gouging the mix.
The screed shall be adjustable to taper the finished surface to the height of the gutter
flag. The surface shall be compacted thoroughly and uniformly with a pneumatic-tired
roller followed by a tandem finish roller meeting the requirements of Articles
1101.01(c), 1101.01(e) and 406.16(a). The forward speed of the spreading and
finishing machine shall insure, as near as possible, a continuous operation but shall
not exceed 10 m (35 ft.) per minute.

446.03 Method of Measurement.
(@) Contract Quantities. The requirement for use of contract quantities shall
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be according to Article 202.07(a).

(b) Measured Quantities. The heat-scarifying process will be measured for
payment in place and the area computed in square meters (square
yards). The asphalt modifier will be measured for payment in liters
(gallons) according to Article 1009.03. The hot bituminous surface mixture
will be measured for payment in metric tons (tons) according to Article
406.23.

446.04 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for HEAT-SCARIFYING, per metric ton (ton) for HOT
BITUMINOUS SURFACE MIXTURE and per liter (gallon) for ASPHALT MODIFIER.

If provided as a pay item, the preparation of the base will be paid for according
to Article 358.07. If not provided as a pay item, preparation of the base, including
additional material required, shall be considered as included in the contract unit price
bid for Heater-Scarifying, and no additional compensation will be allowed.

SECTION 447. SINGLE PASS ASPHALT REPAVING

447.01 Description.  This work shall consist of repaving the existing asphalt
pavement in a continuous multi-step process of heating, scarifying and rejuvenating
the old asphalt surface with the addition of a new asphalt mixture to form a bituminous
concrete surface of the required thickness as specified on the plans.

CONSTRUCTION REQUIREMENTS

447.02 General. The entire surface to be repaved shall be cleaned of water,
earth and foreign material. All base failures shall be repaired prior to the repaving
process according to Section 358. Asphalt repaving shall be performed only when
the air temperature in the shade is at least 7 °C (45 °F.) and the forecast is for rising
temperatures.

The surface of the existing pavement shall be heated with a continuously moving
heater to allow the pavement to be scarified to a 20 mm (3/4 inch) average depth with
the surface temperature of the old pavement not to exceed 190 °C
(375 °F.). Scarification of 20 mm (3/4 inch) will yield an approximate weight of
45 kg/m2 (9 Ibs. per sq. ft.) of loose material. Heat shall be applied under an
enclosed or shielded hood. When abutting a bituminous concrete mat, the heating
operation shall extend at least 100 mm (4 inches) beyond the width of scarification
on both sides.

Scarifying shall be accomplished with pressure loaded scarifiers. The scarifying
unit shall be so equipped to scarify and move material away from the gutter flags for
a depth of 15 mm (1/2 inch) by 100 mm (4 inches) wide. When a repaving pass is
being made adjacent to a previously placed mat, the longitudinal repaving seam shall
extend at least 50 mm (2 inches) into the previously placed mat.

After the scarifying operation and prior to mixing, an asphalt modifier approved
by the Bureau of Materials and Physical Research shall be applied at the rate of
0.5 L/m2 (0.10 gal. per sq. yd.). The engineer may waive or adjust the requirement
for the asphalt modifier if the existing pavement condition warrants this action.
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The heated-scarified mix with modifier shall then be processed by one of the
following methods:

@)

(b)

After the addition of the modifier, the heated-scarified material shall be
mixed either by an auger or mixing unit and then distributed over the width
of the pavement by a leveling unit to produce a uniform cross section. The
leveling device shall have the capability of windrowing excess material to
one side for removal when necessary. The minimum temperature of the
processed mix as it leaves the leveling unit shall be 80 °C (175 °F.). The
minimum depth of processed mix laid as a leveling course shall be 15 mm
(2/2 inch). Immediately after reshaping the processed mix, a uniform layer
of not less than 40 kg/im2 (70 Ibs. per sqg. yd.) of new surface course
mixture meeting the requirements of the applicable portions of Section 406
for Class I, Type 3, shall be applied by a vibratory screed or strike-off
assembly, heated if necessary. The machine shall be capable of spreading
and finishing the surface in lane widths to the specified section and
thickness. The vibratory screed or strike-off assembly shall effectively
produce a finished surface of the required uniform slope and texture without
tearing, shoving or gouging the mix. The outside section of the screed shall
be adjustable to taper the finished surface to the height of the gutter flag.
The surface shall be compacted thoroughly and uniformly with a
pneumatic-tired roller followed by a tandem roller meeting the requirements
of Articles 1101.01(c) and 1101.01(e). The complete repaving operation
shall not exceed 9 m (30 ft.) per minute.

After the addition of the modifier, the heated-scarified material shall be
mixed either by auger or mixing unit. Virgin mix, meeting the applicable
requirements of Section 406 of the Standard Specifications, shall be added
to the mixing operation at this time at a rate of not less than 40 kg/m?2 (70
Ibs. per sq. yd.) of finished pavement. The processed mixture shall then
be distributed over the width of the pavement by a vibratory screed or
strike-off assembly, heated if necessary. The machine shall be capable of
spreading and finishing the surface in lane widths to the specified section
and thickness. The vibratory screed or strike-off assembly shall effectively
produce a finished surface of the required uniform slope and texture without
tearing, shoving or gouging the mix. The outside section of the screed shall
be adjustable to taper the finished surface to the height of the gutter flag.
The surface shall be compacted thoroughly and uniformly with a
pneumatic-tired roller followed by a tandem roller meeting the requirements
of Articles 1101.01(c), 1101.01(e), and 406.16(a). The completed paving
operation shall not exceed 9 m (30 ft.) per minute. The minimum
temperature of the processed mixture behind the paver shall be 110 °C
(225 °F.). The minimum compacted depth of processed mix laid shall be
30 mm (1-1/4 inches).

447.03 Method of Measurement. The repaved surface will be measured for
payment in place and the area computed in square meters (square yards). Hot
bituminous surface mixture will be measured for payment in metric tons (tons)
according to Article 406.23. Asphalt modifier will be measured for payment in liters
(gallons) according to Article 1009.03.

447.04 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for REPAVING, per metric ton (ton) for HOT
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Art. 447.04 Single Pass Asphalt Repaving
BITUMINOUS SURFACE MIXTURE, and per liter (gallon) for ASPHALT MODIFIER.

If provided as a payment item, the preparation of the base will be paid for as
specified in Article 358.07. If not provided as a payment item, the preparation of the
base shall be considered as included in the contract unit price bid for Repaving, and
no additional compensation will be allowed.

SECTION 448. MICRO-SURFACING

448.01 Description. This work shall consist of a latex modified asphalt
pavement course to fill ruts and/or provide a wearing course for existing pavements.

448.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(@) Aggregate (Note 1)
(b) Mineral Filler (Note 2)
(C) WALET .oveiieiiieiee et
(d) Latex Modified Emulsified Asphalt

Note 1. The aggregate shall be 100% crushed material and shall be crushed
limestone, crushed dolomite, crushed sandstone, crushed air-cooled blast
furnace slag, or crushed gravel, Class A quality meeting the gradation limits
in the Table below and the physical properties of Article 1003.01. When
used as a surface course, the aggregate shall conform to the friction
requirements of the Department's "Skid Accident Reduction Program".

Gradation Limits for Aggregate

Percent Passing Sieve Surface Mix Rutfill Mix
12.5 mm (1/2 inch) 100 100
9.5 mm (3/8 inch) 100 90 - 100
4.75 mm (No. 4) 85 - 100 55 - 75
2.36 mm (No. 8) 50 - 80 40 - 55
1.18 mm (No. 16) 40 - 65 25 - 40
600 um (No. 30) 25 - 45 19 - 34
300 pum (No. 50) 13 - 25 10 - 20
75 um (No. 200) 5 - 15 4 - 10

Note 2. Mineral filler shall be Type 1 portland cement.

448.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(8) Micro-Surfacing Mixing Maching ............cccocciiiiiiiiiee e 1102.11
(b) Micro-Surfacing SPreader .........ccccveeeeeiiiiiieee e 1102.12
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Micro-Surfacing Art. 448.04
CONSTRUCTION REQUIREMENTS

448.04 General. The paving mixture shall be capable of filling up to 40 mm
(1 1/2 inch) wheel ruts in one pass, be capable of field regulation of the setting time,
and be suitable for nighttime placement. The compatibility of all ingredients of the
mix, including the mix set additive, shall be certified by the emulsified asphalt
manufacturer.

448.05 Proportioning. An independent laboratory provided by the Contractor
shall develop the Job Mix Formula (JMF) for the paving mixture, shall verify the
functioning of the set regulating additives, and shall present certified test results for
the Engineer's approval. The JMF shall have a minimum Marshall Stability of 8 kN
(1,800 Ibs.) and a flow of 1.5 to 4 mm (6 to 16 units) when tested according to ASTM
D 1559 except air drying of the mixture at 20-25 °C (70-75 °F.) for 3 days before
reheating and placing the material in the test molds will be permitted. Aggregate in
the mixture shall represent material to be used on the project.

Proportions for the JMF shall be within the following limits:

' Mineral Aggregate, dry mass (weight)
kg per m2 8-30
Latex Emulsified Asphalt Residue,
% by wt. of Aggregate 6.0-8.0
Latex Base Modifier As required with
% by mass (weight) of
Binder min. of 2.5
Mix Set Additive As required
Mineral Filler,
% by mass (weight) of Aggregate 0.5-2.5,
depending on
weather conditions

The Engineer shall approve the JMF prior to its use. After approval, the
Contractor shall maintain continuous control of the latex modified emulsified asphalt
to dry aggregate proportioning to conform to the approved JMF within a tolerance of
+8 L/metric ton (+2 gals. per ton).

448.06 Weather Limitations. The mixture shall be placed only when it is not
raining, and when the temperature is at least 5 °C (40 °F.) and rising and the forecast
for the next 24 hours is above 0 °C (32 °F.). Applications after October 31 and
before March 31 will not be permitted when the temperature is less than 10 °C
(50 °F.).

448.07 Surface Preparation. Prior to applying the mixture, the Contractor shall
clean the surface by removing vegetation, loose materials, dirt, mud and other
objectionable materials. Water shall be misted on the existing pavement surface
immediately prior to applying the asphalt mixture. A tack coat will be required on
portland cement concrete surfaces. The tack coat shall be limited to emulsified
asphalts as outlined in Article 406.02 and shall be applied at a rate of 0.22-0.45
L/m2 (0.05-0.10 gal. per sq. yd.) according to Article 406.06(b).
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Errata
Article 448.05. In the first row of the proportions table for JMF add "(lbs. per sq. yd.)" after "kg per m 2 " and add "(15-50)" after "8-30".


Art. 448.08 Micro-Surfacing

448.08 Application. If rut filling is called for on the plans, the micro-surfacing
shall be performed in 2 operations. The first operation shall include filling each of the
2 wheelpath ruts in a lane using the specially designed rutbox and the rutfill mix. The
second operations shall include a simple application of the surface mix over the entire
width of the lane and spread at a rate to provide a minimum of 8 kg/m2 (15 Ibs. per
sg. yd.) of aggregate (dry weight) in the mixture. It shall be the Contractor's
responsibility to determine and estimate the quantities of rutfill mix required for rut
filling.

For other than rut filling, the micro-surfacing shall consist of the application of the
surface mix over the entire width of each lane in 2 passes to provide a total rate of
application of not less than 16 kg/m2 (30 Ibs. per sq. yd.) of aggregate (dry weight)
in the mixture. The rate of application per pass may vary somewhat from one half the
total minimum rate at the option of the Contractor. For example, the Contractor may
choose to place the surface mixture at a rate to provide 6.5 kg/m2 (12 Ibs. per sq. yd.)
of aggregate (dry weight) on the first pass and 10 kg/m2 (18 Ibs. per sq. yd.) on the
second pass. Unless otherwise directed by the Engineer, all hand work shall be
completed during the first pass.

Determinations of application rates shall be from daily readings taken from the
material control devices during the progress of the work.

Micro-surfacing edges shall be parallel with the existing pavement edges. If the
existing pavement edge cannot be used to give a straight edge, a string line or other
guide will be required.

The paving mixture shall be spread to fill minor cracks and shallow potholes and
leave a uniform surface. Care shall be taken when rut filling to restore the designed
profile of the pavement cross section. Excess crowning (over-filling) of rut areas shall
be avoided. A sufficient amount of material shall be carried at all times in all parts
of the spreader box to ensure complete coverage. No lumps or unmixed aggregate
will be permitted in the finished surface.

A smooth, neat seam shall be provided where two passes meet. Excess material
shall be immediately removed from the ends of each run. Any damage to, or
irregularities in, the micro-surfacing shall be repaired by the Contractor at his/her own
expense, as directed by the Engineer. All repairs shall be made with a paver box,
except areas designated as hand work areas.

Those areas in accessible to the spreader box and other areas approved by the
Engineer shall be designated as hand work areas. Adjustments to the additive are
permitted to provide a slower setting time when hand spreading is needed. If hand
spreading is necessary, the mixture shall be poured in a small windrow along one
edge of the surface to be covered and then spread uniformly by a hand squeegee
or lute.

448.09 Sampling and Testing.  The Contractor shall be responsible for all
sampling and testing, and for furnishing all test results to the Engineer. The
Contractor, in the presence of the Engineer, shall take a minimum of 2 samples per
day for extraction/gradation analyses. The samples shall be taken from the pug mill
discharge chute using a rectangular non-absorptive container, such as a loaf pan, of
sufficient size to obtain a sample from the entire cross section of the mixture being
discharged. Each sample should weigh from 1000 to 1500 gms (2.5t0 4 Ibs.). Each
sample shall be tested to determine the asphalt content and gradation of aggregate
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Micro-Surfacing Art. 448.09

in the mixture. The testing shall be performed according to the requirements of the
Department's "Manual of Instructions for Bituminous Proportioning and Testing".

448.10 Opening to Traffic.  Micro-surfacing shall be capable of producing an
emulsified asphalt paving mixture that will cure at a rate which will permit traffic on the
pavement within one hour after application without damaging the pavement surface.
Any damage done by traffic to the micro-surfacing shall be repaired by the Contractor
at his/her expense.

448.11 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. When rut filling is called for, micro-surfacing for the
surface mix placed in 1 pass will be measured for payment in place and the
area computed in square meters (square vyards). The width for
measurement will be the width of the top surface as shown on the plans
or as directed by the Engineer. Micro-surfacing for rut filling will be
measured for payment in place in meters (feet) along the wheel path or
filled rut.

For other than rut filling. The plans, micro-surfacing for the surface mix
placed in 2 passes will be measured for payment in place as specified
above for the surface mix placed in 1 pass.

448.12 Basis of Payment. When rut filling is called for, this work will be paid
for at the contract unit price per square meter (square yard) for MICRO-SURFACING
1 PASS and per meter (foot) for MICRO-SURFACING RUT FILLING.

When rut filling is not needed or called for on the plans, this work will be paid for
at the contract unit price per square meter (square yard) for MICRO-SURFACING 2
PASSES.

The above prices shall be considered as payment in full for the work complete
in place, including the furnishing of all materials, (including tack coat if required) labor,
equipment and incidentals necessary to complete the work as specified herein.

SECTION 449. REMOVAL AND REPLACEMENT OF PREFORMED
ELASTOMERIC COMPRESSION JOINT SEAL
449.01 Description. This work consists of removing the existing joint seal and
replacing it with a new preformed elastomeric compression joint seal of the size

shown in the plan details and as directed by the Engineer.

449.02 Materials.  Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Iltem Article/Section
(a) Preformed Elastomeric Joint Seal for Concrete .........cccccveeiiiiiiieennnie 1053

449.03 Equipment. The machine used to cut the joints shall be an approved
concrete saw. Routers or saws which produce rough and raveled joint faces will not
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Removal and Replacement of Preformed
Art. 449.03 Elastomeric Compression Joint Seal

be allowed. The machine shall also be capable of cutting a uniform shape in a
straight manner so that the seal will seat properly in the joint.

CONSTRUCTION REQUIREMENTS

449.04 General. The existing joint seal shall be removed prior to reshaping the
joint or shall be saw cut out during reshaping of the joint. The preformed elastomeric
compression joint seal shall be installed in a clean joint according to Article 420.14(b).

449.05 Method of Measurement.

| (@) Contract Quantities. The requirement for use of contract quantities shall
be according to Article 202.07(a).

(b) Measured Quantities. Removal and replacement of preformed elastomeric
compression joint seal will be measured for payment in meters (feet),
measured along the joint.

449.06 Basis of Payment. Removal and replacement of preformed
elastomeric compression joint seal will be paid for at the contract unit price per meter
(foot) for REMOVAL AND REPLACEMENT OF PREFORMED ELASTOMERIC
COMPRESSION JOINT SEAL, which price shall include all work specified.

SECTION 450. RELIEF JOINT
450.01 Description. This work shall consist of removing the existing pavement
to the width specified, installing a preformed expansion joint filler and sealing as

specified herein.

450.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(8) Hot Poured Joint Sealer ... 1050.02
(b) Preformed Expansion Joint Filler ...........ccocceeiiiiiiieeciiiiieee e, 1051.08

450.03 Equipment.

(@) Concrete Saw. Concrete saws shall be equipped with a diamond blade of
sufficient size to saw pavements full-depth and be capable of accurately
maintaining cutting depth and alignment.

(b) Wheel saw. Wheel saws shall be equipped with carbide tipped rotating
cutters and be capable of accurately maintaining cutting depth and
alignment.

(c) Heating Equipment for Joint Sealant. The heating equipment shall be of
an indirect heating type with positive temperature control, mechanical
agitation and recirculating pumps.
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Relief Joint Art. 450.04
CONSTRUCTION REQUIREMENTS

450.04 General. The relief joint shall be formed by full-depth sawing of the
existing pavement. The joint shall be straight and perpendicular to the centerline,
with a tolerance of 40 mm in 3.6 m (1 1/2 inches in 12 ft.). Concrete not sawed full
depth shall be removed with hand tools.

Prior to installing the preformed expansion joint filler, the sawed faces of the
pavement shall be cleaned with compressed air. If the sawing operation disturbs or
displaces the subbase, the disturbed subbase shall be removed and replaced with
compacted FA-1 or FA-2 to the bottom of the existing pavement.

The preformed expansion joint filler shall be installed in a compressed condition
in the sawed joint. The method used shall minimize damage to the filler.

The hot poured joint sealer shall be installed as shown on the plans and in the
saw cut extensions. Poured joint sealing material shall be placed according to Article
420.14(a). The joint sealer shall cure to the satisfaction of the Engineer prior to
opening to traffic.

Wheel saw cut extension or other large areas removed from the shoulders shall
be replaced with the same material as in the existing shoulder before opening to
traffic.

450.05 Method of Measurement.  This work will be measured for payment in
meters (feet) along the joint from edge to edge of pavement.

450.06 Basis of Payment. This work will be paid for at the contract unit price
per meter (foot) for RELIEF JOINT of the width specified. If the sawed joint closes
and the Engineer requires resawing the joint, this resawing will be paid for according
to Article 109.04.

SECTION 451. CRACK SEALING BITUMINOUS PAVEMENT

451.01 Description.  This work shall consist of routing, cleaning and sealing
transverse and longitudinal reflected cracks in the existing bituminous pavement.

451.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
(@) Hot Poured Joint Sealer .......cccccooiiiiiiieiiiie e 1050.02

451.03 Equipment. The routing machine to be used for routing cracks and
joints shall have a cutter that consists of radially located steel cutters mounted on a
circular cutter head. The routing machine shall also be capable of cutting a uniform
square shape approximately 20 mm by 20 mm (3/4 inch by 3/4 inch) in either a
straight or irregular line. A double-jacketed kettle shall be used for heating the sealer.

CONSTRUCTION REQUIREMENTS

451.04 General. Primary transverse and longitudinal working cracks shall be
routed, cleaned and sealed. Any adjacent secondary cracks shall be only cleaned
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Art. 451.04 Crack Sealing Bituminous Pavement

and sealed as directed by the Engineer.

Cracks shall be routed following the crack as nearly as possible, approximately
20 mm (3/4 inch) wide by 20 mm (3/4 inch) deep as close to a 1:1 ratio as possible.
Immediately ahead of sealer placement, dust and debris shall be blown from the crack
with a power brush/blower or with compressed air with a minimum pressure of 620
kPa (90 psi). If compressed air is used, the pneumatic tool lubricator must be
bypassed and a filter installed on the discharge valve to keep water and oil out of the
lines.

The sealant shall be applied using the methods and equipment recommended
by the sealant manufacturer. Hot asphalt sealer shall be continuously, mechanically
agitated during heating so that localized heating does not occur. Poured crack sealer
shall not be placed when the air temperature in the shade is less than 4 °C (40 °F.).

Sealant shall be placed in the clean, dry crack. The crack shall be slightly
overfiled and immediately squeegeed to provide a "band-aid" type effect
approximately 50 mm (2 inches) wide flush with the pavement surface with the edges
feathered out.

The sealant shall be allowed to cure before opening to traffic. The sealant should
be tack free in about 10 minutes. When necessary, the sealant may be dusted with
fine sand, portland cement or mineral filler, or covered with tissue paper to prevent
tracking.

451.05 Method of Measurement.

(@) Crack Routing. Routed cracks will be measured for payment in meters
(feet), measured along the routed crack.

(b) Crack Filling. Filling of cracks will be measured for payment in kilograms
(pounds) of sealant used. The cost of cleaning the crack shall be included
in the price bid for crack filing. The quantity of sealant used will be
determined by counting the containers of sealant used, multiplied by the
indicated kilograms (pounds) of each container.

451.06 Basis of Payment. This work will be paid for at the contract unit price
per meter (foot) for CRACK ROUTING (PAVEMENT) and at the contract unit price
per kilogram (pound) for CRACK FILLING, which prices shall include routing and
cleaning the cracks and furnishing and pouring the sealant.

SECTION 452. CRACK AND JOINT SEALING
PORTLAND CEMENT CONCRETE PAVEMENT
452.01 Description. This work consists of routing, cleaning and sealing
longitudinal shoulder joints, transverse and longitudinal random cracks, centerline

joints, contraction joints and transverse expansion joints in P.C. concrete pavement.

452.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Item Article/Section
() Hot Poured JOINt SEAIET .......cceeiiiiiieiiiie et 1050.02
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Crack and Joint Sealing
Portland Cement Concrete Pavement Art. 452.03

452.03 Equipment. The routing machine to be used for routing cracks and
joints shall have a cutter that consists of radially located steel cutters mounted on a
circular cutter head. The routing machine shall also be capable of cutting a uniform
square shape approximately 20 mm by 20 mm (3/4 inch by 3/4 inch) in either a
straight or irregular line. A double-jacketed kettle shall be used for heating the sealer.

CONSTRUCTION REQUIREMENTS

452.04 General. The longitudinal shoulder joint between the edge of pavement
and the newly placed bituminous shoulder, the transverse and longitudinal random
cracks in other than continuously reinforced pcc pavement, contraction joints and the
centerline joints shall be routed or sawed to approximately 20 mm (3/4 inch) wide by
20 mm (3/4 inch) deep as close to a 1:1 ratio as possible. When routing or sawing
the longitudinal shoulder joint, the router or saw used shall be capable of following the
path of the joint without causing excessive spalling or damage to the adjacent rigid
pavement. If old sealants are present in the joint or crack, they shall be removed prior
to routing or sawing.

Immediately ahead of the sealer placement, dust and debris shall be blown from
the joint or crack with a power brush/blower or with compressed air at a minimum
pressure of 620 kPa (90 psi). If compressed air is used, the pneumatic tool lubricator
must be bypassed and a filter installed on the discharge valve to keep water and oil
out of the lines.

Hot asphalt sealer shall be continuously, mechanically agitated during heating
so that localized heating does not occur. Poured crack sealer shall not be placed
when the air temperature in the shade is less than 4 °C (40 °F.).

Areas along the longitudinal shoulder joint, the transverse and longitudinal
random cracks (where applicable), the contraction joint or centerline where a void
exists that exceeds 20 mm (3/4 inch) depth shall be provided with a backer rod to
control the depth of sealant. The void shall be routed (if necessary) to provide a depth
from the top of the backer rod to the top of the pavement of 20 mm (3/4 inch).

The areas where backer rod will be required shall be as directed by the Engineer.
The backer rod diameter shall be 3 mm (1/8 inch) wider than the routed joint. The
backer rod shall be a closed-cell, plastic-foam, heat resistant, chemically inert,
waterproof, rod compatible with the sealant used.

Sealant shall be placed in the clean, dry crack or joint. The crack or joint shall
be slightly overfilled and immediately squeegeed to provide a "band-aid" type effect
approximately 50 mm (2 inches) wide flush with the pavement surface with the edges
feathered out.

The sealant shall be allowed to cure before opening to traffic. The sealant should
be tack free in about 10 minutes. When necessary, the sealant may be dusted with
sand or covered with tissue paper to prevent tracking.

The procedure for routing, cleaning and sealing longitudinal random cracks will
be the same as the longitudinal shoulder joint, except the crack reservoir shall be
sealed flush rather than providing an oversealed or "band-aid" type effect.

Transverse expansion joints shall be routed to create an approximate 25 mm
(1-inch) deep reservoir. The walls of the joint shall be cleaned and refaced. The
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Crack and Joint Sealing
Art. 452.05 Portland Cement Concrete Pavement

reservoir shall be filled flush with sealant.

452.05 Method of Measurement.

(@) Joint or Crack Routing or Sawing. Routed or sawed joints or cracks will
be measured for payment in meters (feet) measured along the routed or
sawed joint or crack.

(b) Joint or Crack Filling. Filling of joints or cracks will be measured for
payment in kilograms (pounds) of sealant used. The amount of sealant
used will be determined by counting the containers or sealant used,
multiplied by the indicated kilograms (pounds) of each container.

452.06 Basis of Payment. This work will be paid for at the contract unit price
per meter (foot) for JOINT OR CRACK ROUTING (PC CONCRETE PAVEMENT AND
SHOULDER) and JOINT OR CRACK ROUTING BITUMINOUS SHOULDER, and at

__the contract unit price per kilogram (pound) for JOINT OR CRACK FILLING.

Furnishing and installing backer rod when required by the Engineer will be paid
for according to Article 109.04.
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SHOULDERS

SECTION 480. EARTH SHOULDERS AND MEDIANS

480.01 Description.  This work shall consist of placing, compacting, shaping
and finishing earth, which is free from vegetation, roots, sod and other objectionable
material, used in the construction of shoulders and medians.

CONSTRUCTION REQUIREMENTS

480.02 General. The Contractor shall at all times perform construction
operations for the shoulders and medians in a manner such that the finished
pavement, base or surface course, curb, gutter, curb and gutter, or any drainage
structure will not be damaged by any of the equipment used. If the Engineer deems
it necessary, the Engineer may require that all joints and edges be protected with a
covering of earth, or by some other adequate means. If any completed or partially
completed portion of the improvement, or any existing structure or portion thereof
which is to remain in place is damaged or defaced during construction of the
shoulders and medians, it shall either be repaired or removed and replaced by and
at the expense of the Contractor, and to the satisfaction of the Engineer.

The shoulders and medians may be constructed and finished with a blade grader.
The earth in shoulder and median areas shall be compacted as specified in Article
205.06, except that the earth in the area between curb or gutter and sidewalk shall
be compacted in a manner meeting the approval of the Engineer. Prior to final
blading and shaping of the shoulders and medians, they shall be rolled with a
pneumatic-tired roller meeting the requirements of Article 1101.01.

480.03 Rigid Type Surfacing, Curb, Gutter, or Curb and Gutter. At locations
where shoulders or medians are constructed adjacent to a portland cement concrete
pavement, portland cement concrete base course, curb, gutter, or curb and gutter,
placing of the earth for the shoulders or medians shall be completed and the earth
compacted, shaped and finished to the lines, grades and cross sections shown on the
plans after the surfacing, curb, gutter, or curb and gutter has been constructed.

480.04 Nonrigid Type Surfacing. At locations where shoulders or medians
are constructed adjacent to nonrigid type surfacing such as aggregate base or surface
course, or any bituminous surface course not constructed on a portland cement
concrete base course, the following shall apply:

(&) When the Base or Surface Course is constructed in a trench. Before the
material for the base or surface course is deposited, earth shall be roughed
in for the shoulders. The earth shall be placed so that it will be possible to
retain and compact the edges of the base or surface course. After the base
or surface course has been constructed, the balance of the earthwork
required to complete the shoulders and median shall be performed, and the
shoulders and median shall be shaped and trimmed to the lines, grades and
cross sections shown on the plans.

(b) When the Base or Surface Course is not constructed in a trench. Before
the base or surface course is constructed, the earthwork required to
complete the shoulders and median shall be shaped and trimmed to the
lines, grades and cross sections shown on the plans.
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Art. 480.05 Earth Shoulders and Medians
480.05 Basis of Payment. This work will not be measured or paid for

separately, but shall be considered as included in the contract unit price bid for the
particular type of surface course, base course, or widening included in the contract.

SECTION 481. AGGREGATE SHOULDERS

481.01 Description. This work shall consist of furnishing, placing, shaping and
compacting aggregate placed along the edges of the completed pavement structure.

481.02 Materials. Materials shall meet the requirements of the following Article
of Section 1000 - Materials:

Iltem Article/Section

' (G AN [ (=T F- L= RSP ERU R 1004.04

481.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100 - Equipment:

Item Article/Section
(@) Tamping ROIET ......cooiiiiiie e 1101.01
(b) Pneumatic-Ttired ROIET .......c..coeeiviiiiiiieeeiiee e 1101.01
(€) Three-Wheel ROIIEI .......ccooiiviieei e 1101.01
(d) Tandem ROIIEE ....cooueeiiiee e 1101.01
(e) Vibratory Machine (Note 1)
(GRS ] o L= T L= O PSSR 1102.04

Note 1. The vibratory machine shall meet the approval of the Engineer.
CONSTRUCTION REQUIREMENTS

481.04 General. The road shall be opened to traffic according to Article
701.05(a)(1).

(@) Aggregate Shoulders, Type A. Before placing the aggregate, weeds and
grass on the area to be covered shall be cut and removed and the subgrade
prepared in a manner approved by the Engineer. Before the aggregate is
deposited on the subgrade, it shall contain sufficient moisture to provide
satisfactory compaction. The water and aggregate shall be mixed at a
central mixing plant. The plant shall be equipped with a mechanical mixing
device, and aggregate and water measuring devices, meeting the approval
of the Engineer. Wetting the aggregate in cars, bins, stockpiles or trucks
will not be permitted.

The shoulders shall be constructed in layers of not more than 100 mm
(4 inches) thick when compacted, except that if tests indicate the desired
results are being obtained, the compacted thickness of any layer may be
increased to a maximum of 200 mm (8 inches). The aggregate shall be
deposited directly on the prepared subgrade or on the preceding layer of
compacted aggregate with a spreader.

Each layer of material shall be compacted with a tamping roller, or with a
pneumatic-tired roller, or with a vibratory machine, or with a combination
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Aggregate Shoulders Art. 481.04

of any of the 3 until the compaction has been approved by the Engineer.
If the moisture content of the material is not such as to permit satisfactory
compaction during the compacting operations, water shall be added in such
guantity that satisfactory compaction can be obtained. The top layer shall
be given a final rolling with a three-wheel or tandem roller. Three-wheel

' or tandem rollers shall weigh from 5.5 to 9 metric tons (6 to 10 tons) and
not less than 35 N/mm (200 Ibs. per inch) nor more than 55 N/mm (325 Ibs.
per inch) of width of the roller.

If any subgrade material is worked into the aggregate during the
compacting or finishing operation, all granular material within the affected
area shall be removed and replaced with new aggregate.

The shoulders shall be constructed to the thicknesses shown on the plans.
Thickness determinations shall be made at such points as the Engineer
may select. When the constructed thicknesses are less than 90 percent
of the thicknesses shown on the plans, aggregate shall be added to obtain
the required thicknesses; however, the surface elevation of the completed
shoulders shall not exceed by more than 3 mm (1/8 inch) the surface
elevation shown on the plans or authorized by the Engineer.

(b) Aggregate Shoulders, Type B. The aggregate shall be deposited in its final
position with a spreader and compacted to the satisfaction of the Engineer.
If the moisture content of the aggregate is not such as to permit satisfactory
compaction during the rolling operations, water shall be added in such
guantity that satisfactory compaction can be obtained.

481.05 Method of Measurement. The aggregate for constructing the
shoulders will be measured for payment in metric tons (tons), in cubic meters (cubic
yards), in square meters (square yards), or according to the requirements of Article
311.08, except that payment will not be made for aggregate outside the plan width.
The unit of measurement will be as shown on the plans.

481.06 Basis of Payment. This work will be paid for at the contract unit price
per metric ton (ton) for AGGREGATE SHOULDERS, TYPE A, or AGGREGATE
SHOULDERS, TYPE B; or at the contract unit price per cubic meter (cubic yard) for
AGGREGATE SHOULDERS, TYPE A, or at the contract unit price per square meter
(square yard) for AGGREGATE SHOULDERS, TYPE A, of the thickness specified.
Any earthwork required for placement of aggregate shoulders shall be included in the
contract unit price bid for aggregate shoulders of the type specified.

' SECTION 482. BITUMINOUS SHOULDERS

482.01 Description.  This work shall consist of constructing a bituminous
shoulder on a prepared subgrade, existing paved shoulder, or subbase.

482.02 Materials. Materials shall meet the requirements of Article 312.03,
except that aggregate which does not meet the requirements of Article 1004.04(c) and
liquid asphalt MC-3000 will not be permitted.

For the 50-mm (2-inch) top lift, the aggregate used shall meet the gradation
requirements for a CA 10. Blending of aggregates at the plant in order to meet the
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Art. 482.03 Bituminous Shoulders
requirements for a CA 10 or CA 12 will be permitted.

482.03 Equipment. The equipment shall meet the requirements of Article
312.04.

CONSTRUCTION REQUIREMENTS

482.04 General.

For pavement and shoulder resurfacing projects, Class | Binder and Surface
Course (Type 1 or Type 2) mixtures may be used in lieu of Bituminous Aggregate
Mixture for the resurfacing of shoulders, at the option of the Contractor.

For the construction of safety shoulders for pavement resurfacing, Class | Binder
and Surface Course mixtures shall be used.

The methods used in performing this work shall meet the following requirements:

Item Article/Section
(@) General CoNItIONS .....ccovviiiiiiieiiiee et 312.05
(b) Preparation of Bituminous Material ............cccccooiciiiiiiininnn. 312.07
(c) Preparation of Bituminous Aggregate MiXture ............ccccooeernierennne. 312.08
(d) Transportation of Bituminous Aggregate Mixture .........cccccceevevveneenn. 312.09

Whenever bituminous shoulders are constructed adjacent to a pavement
constructed on an improved subgrade and additional material is needed to extend the
improved subgrade to the bottom of the bituminous shoulder, the additional material

shall be subbase granular material, Type C, conforming to Section 311. The work

of constructing this additional thickness of material will not be paid for separately, but
shall be considered as included in the contract unit price bid for the item of the
improved subgrade.

482.05 Composition of Bituminous Aggregate Mixture. The composition of
the mixture shall be according to Article 312.06, except that the amount of bitumen
used in the top lift shall be increased up to 0.5 percent more than that required in the
lower lifts. For resurfacing projects when the Class | Mixture option is used, the
bitumen used in the top lift shall not be increased. Class | Mixtures used on the top
lift of such shoulders shall meet the gradation requirements of a B Binder or a
Surface Course mixture according to Article 406.13 and the following requirements
as determined by mixture design made in the laboratory:

50-Blow Marshall Mix Design

| Min. Maximum
Stability kKN (Ibs. Flow 0.25 mm (0.01 inches)
6.6 (1500) 19

For safety shoulder construction, the composition of the Class | Binder and
surface course shall be the same as that specified for the main line pavement.

482.06 Placing and Compacting.  This work shall be accomplished according
to Article 312.10, except the density of the first layer shall be not less than 90 percent
of the theoretical density and subsequent layers shall be compacted to not less than
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92 percent of the theoretical density. The density shall be obtained by an approved
vibratory compactor and a roller or by the use of two rollers. If the Contractor
demonstrates an alternate method of compaction that will result in obtaining the
required density, it may be used subject to the approval of the Engineer as provided
in Article 108.06. The top lift shall be a nominal 50-mm (2-inch) compacted layer.
The mechanical spreader for the top 50-mm (2-inch) lift of shoulders shall meet the
requirements of Article 1102.03 when the shoulder width is 3 m (10 ft.) or greater.
The bottom lift or lifts of shoulders shall be placed with a machine operated on the
pavement.

When the Class | mixture option is used on resurfacing projects, shoulder
resurfacing widths of 1.8 m (6 ft.) or less may be placed, at the Contractor's option,
simultaneously with the adjacent traffic lane for both the binder and surface courses,
provided the specified density, thickness and cross slope of both the pavement and
shoulder can be satisfactorily obtained. The paver shall operate with both tracks/drive
wheels on the traffic lane. Shoulder resurfacing greater than 1.8 m (6 ft.) in width
shall be placed in a separate operation.

When rumble strips are required, they shall be formed by use of a modified roller
drum after finish rolling. The drum roller shall be modified to create a rumble strip
pattern shown on the plans. The Contractor shall have the option of using either
continuous or intermittent corrugations. The corrugations shall be perpendicular to
the pavement edge and shall be omitted when falling within the limits of a side road,
entrance or ramp entrance and exit. The roller shall be equipped with a sighting
device to enable the operation to maintain proper alignment, and shall have a
minimum weight of 9 metric tons (10 tons) or be of sufficient weight to obtain the
desired results as directed by the Engineer. After the rumble strips are formed, a final
pass with a finish roller shall be made when directed by the Engineer.

The Class | Binder portion of safety shoulders constructed simultaneously with
pavement resurfacing may be constructed in 1 or 2 lifts. If the plans call for the
pavement to be resurfaced with Class | Surface Course only, the entire safety
shoulder may be constructed with surface course, except that the portion normally
constructed with binder shall be placed and compacted separately.

482.07 Tolerance in Thickness.  The shoulder shall be constructed to the
thickness shown on the plans. When the contract includes square meters (square
yards) as the unit of measurement for Bituminous Shoulder, thickness determinations
shall be made at such points as the Engineer may select. When the constructed
thickness is less than 90 percent of the specified thickness, it shall be brought to
specified thickness by the addition of the applicable mixture or by removal and
replacement with a new mixture. However, the surface elevation of the completed
shoulder shall not exceed by more than 3 mm (1/8 inch) the surface elevation shown
on the plans or authorized by the Engineer.

482.08 Method of Measurement.

(@) Contract Quantities. The requirements for the use of Contract Quantities
shall conform to Article 202.07(a).

(b) Measured Quantities. When bituminous shoulders are constructed along
the edges of the completed pavement structure, bituminous shoulders will
be measured for payment in place and the area computed in square meters
(square yards). The width for measurement will be from the edge of the
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pavement to the top edge of the bituminous shoulder as shown on the plans
or as directed by the Engineer.

On pavement and shoulder resurfacing projects, bituminous shoulders will
be measured for payment in metric tons (tons) according to the applicable
portions of Article 406.23, except that the requirement that payment will not
be made for any bituminous concrete mixture in excess of 103 percent of
the quantity specified by the Engineer will not apply. When shoulder
resurfacing is placed simultaneously with the adjacent traffic lane or when
a bituminous wedge is placed simultaneously with the binder course on the
traffic lane as specified in Article 406.20, the quantity of bituminous
shoulders will be measured for payment as specified in Article 406.23.

' The Class | binder and surface course mixtures used in construction of

safety shoulders for pavement resurfacing will be measured for payment in

metric tons (tons) as specified in Article 406.23, except that the thickness

of surface course will be limited to that specified for the adjacent

resurfacing. Surface course used in excess of this amount will be
measured for payment as binder course.

482.09 Basis of Payment. When bituminous shoulders are constructed along
the edges of the completed pavement structure, this work will be paid for at the
contract unit price per square meter (square yard) for BITUMINOUS SHOULDERS
of the thickness specified. The specified thickness shall be the thickness shown on
the plans at the edge of the pavement.

On pavement and shoulder resurfacing projects, the shoulder resurfacing will be
paid for at the contract unit price per metric ton (ton) for BITUMINOUS SHOULDERS.

' The construction of safety shoulders for resurfacing pavements will be paid for
at the contract unit price per metric ton (ton) for BITUMINOUS CONCRETE BINDER
COURSE of the mixture and type specified, and for BITUMINOUS CONCRETE
SURFACE COURSE, CLASS |, of the mixture and type specified.

' SECTION 483. PORTLAND CEMENT CONCRETE SHOULDERS
483.01 Description. This work shall consist of constructing a portland cement
concrete shoulder on a prepared subgrade or subbase adjacent to the edges of the

completed pavement structure.

483.02 Materials. Materials shall meet the requirements of the following
Articles of Section 1000 - Materials:

Item Article/Section
() Portland Cement CONCIELE ..........cueeiieiiiiiiiiaeeaiiiee et e e e e 1020
(b) Tie Bars (NOt€ 1) ...ooccvvvevvreeiiiiienns 1006.10
(C) Poured JOINt SEAIET ....cccoiiiiiiiee et 1050

(d) Protective Coat ........... 1023.01
Note 1. Tie bars shall be epoxy coated.
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483.03 Equipment. Equipment shall meet the requirements of the following
Articles of Section 1100:

Item Article/Section
(8) FOrms for PAVEMENT ......cooiiiiiiiiiiieei e 1103.05
(D) FOIrM Grader ....cocooiiiiiiiiie ettt e e ibaae e 1103.06

(C) FOIrMIESS PAVEL ....ooiiiiieiiiii ettt 1103.16
(d) Water Supply EQUIPMENT ......ooiiiiiiiiei e 1103.11
(e) Batching and Weighing Equipment 1103.02, 1103.03
() Paving Mixer (and Water Measuring Equipment) .........cccccceevvnneen. 1103.01

(9) Truck AQItaOr ....c.oeeeieieeiiiee et
(h) Heavy Subgrade Template ............
(i) Mechanical Form Tamper ..............
() Miscellaneous Equipment ..............
(k) Membrane Curing Equipment

CONSTRUCTION REQUIREMENTS

483.04 General. Portland cement concrete shoulders shall be constructed
according to the applicable portions of Articles 420.04 through 420.21 except as
specified in the following articles.

483.05 Subgrade. The work of constructing this additional thickness of
material will not be paid for separately, but shall be considered as included in the
contract unit price bid for the item of the improved subgrade.

483.06 Placing and Finishing.  If the placement of concrete shoulders requires
mechanical equipment to operate on the adjacent lane of pavement, that lane shall
have attained the strength specified for 14-day concrete. If only finishing equipment
is to be operated on the edge of the adjacent lane, shoulder placement may be
permitted after 3 days. Prior to placing the shoulders, all joints in the adjacent
pavement shall be permanently sealed according to Article 420.14. The jute roping
or soft cotton rope interim seal will not be permitted. In addition, the pavement edge
at all transverse joints shall be sealed or caulked to prevent the intrusion of mortar
from the shoulder placing operation into the joint.

If forms are used, they shall be set and removed according to Articles 420.06 and
420.13, respectively. A mechanical spreader and finishing machine will not be
required. The concrete may be struck off and consolidated using a vibrating screed
approved by the Engineer.

If the slip form method is used, the slip form paving equipment may operate from
the adjacent lane or on tracks spanning the shoulder area. The slip form equipment
shall vibrate the concrete either externally or internally with sufficient intensity to
consolidate the concrete throughout its entire depth and width. The concrete shall
be consolidated and finished true to grade and cross section in one pass in a manner
such that a minimum of hand floating will be required. The tolerance for edge slump
shall be according to Article 420.17(a).

Prior to the final finish, the shoulder shall be straightedge tested and corrected
according to Article 420.11(c). When forms are used, the outer edge of the shoulder
shall be finished with an edging tool. The final finish shall be according to Article
420.11(e)(1), Type A. If rumble strips are required, they shall be formed in the surface
of the shoulder according to the details shown on the plans and in a manner
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satisfactory to the Engineer immediately after the application of the final finish. The
corrugations shall be perpendicular to the pavement edge and shall be omitted when
falling within the limits of a sideroad, entrance or ramp entrance and exit.

483.07 Joints.  The longitudinal construction joint between pavement and
shoulder shall be tied with epoxy-coated deformed tie bars according to the details
shown on the plans and as specified in Article 420.10(b). The joint shall be sealed
as specified in Article 420.14.

Contraction and expansion joints in portland cement concrete shoulders shall be
extensions of contraction and expansion joints in the adjacent pavement.

Transverse construction joints in concrete shoulders shall be constructed

according to the details shown on the plans. For hinge jointed pavement, transverse

construction joints shall be the prolongation of a hinge joint in the adjacent pavement.

For other types of concrete pavement, transverse construction joints in the shoulder
shall be located midway between shoulder contraction joints.

483.08 Surface Test. The requirements of Article 420.12 for surface tests does
not apply to portland cement concrete shoulders.

483.09 Tolerance in Thickness. The shoulder shall be constructed to the
thickness shown on the plans. Thickness determinations shall be made at such
points as the Engineer may select. When the constructed thickness is less than 90
percent of the specified thickness, such thin shoulder shall be removed and replaced
at the Contractor's expense.

| 483.10 Opening to Traffic.  The shoulders shall be open to traffic according
| to Article 701.05(a)(2).

483.11 Method of Measurement.

(@) Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

(b) Measured Quantities.  Portland cement concrete shoulders will be
measured for payment in place and the area computed in square meters
(square yards). The width for measurement will be from the edge of the
pavement to the edge of the portland cement concrete shoulder as shown
on the plans or as directed by the Engineer.

The area of shoulder upon which the protective coat is applied will be
measured for payment in place and the area computed in square meters
(square yards).

483.12 Basis of Payment. This work will be paid for at the contract unit price
per square meter (square yard) for PORTLAND CEMENT CONCRETE SHOULDERS
of the thickness specified. The specified thickness shall be the thickness shown on
the plans at the edge of the pavement.

If a protective coat is applied, it will be paid for at the contract unit price per
square meter (square yard) for PROTECTIVE COAT, which price shall be payment
in full for cleaning the surface of the shoulder and for the 2 applications. No additional
compensation will be allowed the Contractor if all or a portion of the quantity of
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Protective Coat is deducted from the contract.
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SECTION 500. STRUCTURES

BRIDGES

SECTION 501. REMOVAL OF EXISTING STRUCTURES

501.01 Description.  This work shall consist of the removal and satisfactory
disposal of existing traffic and drainage structures or portions thereof, as specified.

CONSTRUCTION REQUIREMENTS

501.02 Complete Removal of Structures. Materials that are to be salvaged
under the contract and which the Engineer deems fit for reuse shall be carefully
removed in transportable sections and stockpiled near the site at a location
designated by the Engineer. If the material for reuse is unfit, through no fault of the
Contractor, the material shall be disposed of according to Article 202.03. When the
Contractor damages or destroys such material, the Contractor shall repair or replace
it at his/her own expense and in a manner satisfactory to the Engineer.

When specified that the superstructure is to be salvaged for reerection, all
members and loose parts shall be properly matchmarked, all machined steel surfaces
treated with an approved anti-rust compound, and all loose parts wired to adjacent
members, or packed in marked boxes.

Materials that are not to be salvaged and stockpiled shall become the property
of the Contractor and shall be removed and disposed of according to the requirements
of Article 202.03.

Existing structures shall be removed to at least 300 mm (1 ft.) below the
proposed elevation of subgrade or ground surface, within the area of construction and
within the limits of the right of way. All portions of existing structures below this
elevation that interfere in any way with the new construction, shall be removed.

The location, size, and type of existing culverts to be removed shall be as shown
on the plans or as directed by the Engineer. When existing culverts are designated
to be salvaged, the removal operation shall be performed in a manner that will not
cause damage to the existing culvert.

Existing concrete slope wall shall be removed at the locations shown on the plans
and as directed by the Engineer so all loose material shall be removed and disposed
of as specified. It shall be the responsibility of the Contractor to determine the
thickness of the slope wall to be removed and the extent to which it is reinforced.
No additional compensation will be allowed because of variations from the assumed
thickness or from the thickness shown on the plans, or for variations in the amount
of reinforcement. When only partial removal of existing concrete slope wall is to be
performed, the removal shall be performed according to Article 501.03.

501.03 Partial Removal of Structures.  Where portions of existing structures
are to remain in service, portions to be removed shall be removed in such a manner
as to leave the structure undamaged and in proper condition for the use
contemplated. Any damage to the portions remaining in service shall be repaired by
the Contractor at his/her own expense. Old concrete or masonry shall be carefully
removed to the lines designated unless otherwise directed by the Engineer. Prior to
concrete removal, a saw cut approximately 20 mm (3/4 inch) deep shall be made
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along all boundaries of full-depth removal areas adjacent to areas to remain in place.
For slabs the boundaries of full-depth removal shall be saw cut on the top and bottom
surfaces. The concrete shall then be removed with jackhammers not heavier than the
nominal 20 kg (45 Ib.) class and suitable hand tools. Final removal at the designated
lines of full-depth removal shall be accomplished by 7 kg (15 Ib.) chipping hammers
or hand tools, with particular care being exercised at the bottom of the slab to avoid
breakage beyond the designated removal line. Where existing bars are to extend
from the remaining portions of existing structures into new construction, the concrete
shall be removed so as to leave the projecting bars clean and undamaged. All newly
exposed concrete and exposed reinforcement bars to be incorporated into new
concrete shall be blast-cleaned. The surfaces presented as a result of this removal
shall be reasonably true and even, with sharp straight corners that will permit a neat
and workmanlike joint with the new construction or be satisfactory for the purpose
intended. Where projecting bars are not to extend into the new construction, they
shall be cut off flush with the surface to which the old concrete has been removed.

At the Contractor's option, hydrodemolition equipment meeting the requirements
of Article 1101.11 will be permitted for partial removal of structures in lieu of the
equipment specified above. Operation of the hydrodemolition equipment shall be
performed and supervised by qualified personnel certified by the equipment
manufacturer. Evidence of certification shall be presented to the Engineer. When
partial-depth removal is required, the equipment shall be calibrated and set to remove
sound concrete to the required depth. If sound concrete is being removed below the
required depth, the Engineer will require the equipment to be recalibrated and reset.
The Contractor shall be responsible for disposing of the runoff water generated by the
hydrodemolition operation. Runoff water shall not be allowed to constitute a hazard
on adjacent or underlying roadways or railroads, or to erode existing slopes.

When full deck removal is specified, tools used for breaking or removing
concrete which is attached to or supported by portions of the structure that are to
remain in service shall be limited to jackhammers or hydraulic hammers having a
maximum rated striking energy of 1600 J (1200 ft. Ibs.). Drop hammers or other free
falling type equipment will not be permitted. The Contractor shall exercise care so
as not to notch or gouge the top flanges with jackhammers or other tools. When
transverse saw cutting of the deck is utilized for full deck removal, the Contractor shall
mark on top of the concrete deck the locations of the top flanges of all the steel beams
or girders, prior to any removal of the bridge deck. Saw cutting directly over the top
of the beam or girder flanges will not be permitted. Any damage to the existing steel
shall be repaired by the Contractor at his/her own expense. Repairs shall be made
as directed by the Engineer.

Where existing box culverts are to be extended, the Contractor shall remove such
portions of the existing headwalls, wingwalls and barrel at the ends to be extended
as indicated on the plans. If no provision is made on the plans or elsewhere for
removing the old headwalls and wingwalls at the ends to be extended, they shall be
removed, either down to the top of the old barrel or to 300 mm (1 ft.) below the
proposed elevation of the subgrade or ground line above the old headwalls and
wingwalls. When the old headwalls and wingwalls are to be removed below the top
of the old barrel, the reinforcing steel from the old portion of the culvert shall be bent
into the new construction.

When the headwall is to be removed, it shall be disposed of in a manner
approved by the Engineer and according to Article 202.03. The removal shall be
performed so the existing pipe culvert to remain in place is not damaged. Any
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damage to the existing culvert shall be repaired or replaced by the Contractor at
his/her expense.

At locations designated by the Engineer, all earth and debris shall be removed
from the invert of the portions of existing culverts which are to remain in place.

501.04 Method of Measurement. When paid for as a separate item, removal
of existing structures, removal of existing superstructures, removal of existing
concrete deck, and removal of existing concrete headwall for pipe culverts will be
measured for payment in units of each at the location designated on the plans.

Slope wall removal will be measured for payment in place and the area computed
in square meters (square yards) of concrete slope wall to be removed.

Removal of existing culverts will be measured in place in meters (feet) of existing
culvert to be removed.

When paid for as a separate item, the removal of concrete or masonry for partial
removal of structures will be measured for payment and the volume computed in cubic
meters (cubic yards) of concrete or masonry to be removed.

501.05 Basis of Payment. When the contract contains a separate item and
unit price per each for REMOVAL OF EXISTING STRUCTURES, REMOVAL OF
EXISTING SUPERSTRUCTURES, or REMOVAL OF EXISTING CONCRETE DECK.

When provided in the contract, the removal of portions of concrete or masonry
structures in the manner specified under Article 501.03, and the disposal of the
materials, will be paid for at the contract unit price per cubic meter (cubic yard) for
CONCRETE REMOVAL or for MASONRY REMOVAL.

Disposal of materials specified for salvage but deemed unfit for further use
through no fault of the Contractor will be paid for according to Article 109.04.

If existing structures or existing concrete or masonry are specified to be removed
and no separate items or unit prices for such removal are provided in the contract,
payment for this work will be considered as included in the contract unit prices for
other items of work involved, except as provided for Rock Excavation for Structures
in Section 502.

Removal of existing pipe culvert concrete headwalls will be paid for at the
contract unit price each for CONCRETE HEADWALL REMOVAL.

Removal of existing pipe culverts will be paid for at the contract unit price per
meter (foot) for PIPE CULVERT REMOVAL.

Removal of existing slope wall will be paid for at the contract unit price per square
meter (square yard) for SLOPE WALL REMOVAL.

When the Engineer directs that earth and debris be removed from culvert inverts,
such removal will be paid for according to Article 109.04.

The cost of the removal and disposal of all other existing structures which are
visible above ground and the Contractor could be reasonably expected to have
knowledge of them, shall be considered as included in the contract unit price for the
major item of work in the contract, and no additional compensation will be allowed.
In the event existing structures or portions of existing structures are encountered
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which cannot be removed by hormal excavation procedures and are not shown on the
plans or are not evident in the field and are required to be removed, the cost of such
removal will be paid for according to Article 109.04.

SECTION 502. EXCAVATION FOR STRUCTURES

502.01 Description. This work shall consist of the excavation required for the
construction of all structures including all bailing, draining, pumping, sheeting; the
construction of cofferdams, or temporary cribs if found necessary, and their
subsequent removal; the disposal of all material obtained from such excavation; and
backfilling to the level of the ground surface as it existed before any excavation was
made by the Contractor.

CONSTRUCTION REQUIREMENTS

502.02 Clearing, Tree Removal and Protection of Existing Plant Material.
Prior to starting excavation operations in any area, all clearing, tree removal and
protection of existing plant material in that area shall be performed as specified in
Section 201.

502.03 General. Excavation for structures shall include all materials
encountered, regardless of their nature.

Structure Excavation shall include all excavation except rock excavation or
excavation within a cofferdam.

Cofferdam Excavation, when specified, shall include all excavation within the
limits of a cofferdam, except rock excavation.

Rock Excavation for Structures shall consist of the excavation of boulders
0.5 m3 (1/2 cu. yd.) in volume or greater and all rock in ledges, bedded deposits
and conglomerate deposits exhibiting the physical characteristics and difficulty of rock
removal as determined by the Engineer. After the Engineer has made the
determination that the material qualifies as rock excavation, the Contractor may use
any method he/she chooses including ripping to remove the rock excavation. Rock
Excavation for Structures shall also include existing concrete, masonry, timber
grillages, foundation piles and similar materials, which are not exposed to view and
are not shown on the plans and for which payment is not otherwise provided.

502.04 Sequence of Operations. The elevations of the bottoms of footings,
| as shown on the plans, shall be considered as approximate and the Engineer may
| order such changes in dimensions or elevations of footings as may be necessary to

secure a satisfactory foundation. Where foundation piles are used, the excavation
of each footing, as shown on the plans, shall be completed before the piles are driven.
After the piles are driven, all loose and displaced material shall be removed to the
bottom of the footing elevation.

502.05 Excavation in Rock. Where the footing excavation is in rock, the rock
shall be excavated to the plan dimensions of the footing or foundation seal. No rock
shall project inside of such dimension more than 50 mm (2 inches). Other rock
excavation shall be as necessary for the construction of the structure, subject to the
limitations for measurement for payment specified in Article 502.14. All cracks, voids,
seams or other irregularities in the excavation shall be cleaned and filled with concrete
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or grout as directed by the Engineer.

502.06 Cofferdams. Cofferdams shall consist of watertight enclosures
surrounding excavations. When cofferdams are not specified in the contract
documents and conditions are encountered where the excavation for the structure
cannot be kept free of water for prosecuting the work by pumping and/or diverting
water by the use of sheeting or dikes, the Contractor, with the written permission of
the Engineer, will be permitted to construct a cofferdam.

The cofferdams shall be designed, constructed, and removed with the Engineer's
approval. Cofferdams shall consist of engineered structural components consisting
of timber, standard steel sheet pile sections, structural steel sections, cylindrical metal
shells, or a combination of the above. Earthen embankments or dikes will not be
classified as cofferdams.

The Contractor shall submit drawings and design calculations showing the
proposed design, method of construction, removal, as well as other details left open
to choice or not fully detailed on the plans. The design and method of construction
shall provide, within the measurement limits specified in Article 502.14, necessary
clearance for forms, inspection of exterior of the forms, pumping, protection of fresh
concrete from rising water, and protection of the footing from erosion. No component
of the cofferdam shall extend into the substructure concrete without written permission
of the Engineer. These drawings shall be submitted to the Engineer and approved
prior to the start of construction. This approval shall not relieve the Contractor of
responsibility of the cofferdam.

(&) Foundation Seal. Foundation seal coats shall be constructed according to
Article 503.15. When a cofferdam and seal coat are added to the contract
by written permission of the Engineer, the design of the seal coat, including
design calculations, shall be included in the overall design of the cofferdam
when submitted to the Engineer for review and approval.

When the excavation within the cofferdam has been completed and piles
have been driven, the elevation of the bottom of the cofferdam shall be
determined by soundings. The equipment and methods used to conduct
the soundings shall meet the approval of the Engineer. Any material higher
than the plan elevation of the bottom of seal coat shall be removed.

(b) Removal. Removal shall be according to the previously approved
procedure. Unless otherwise approved in writing by the Engineer, all
components of the cofferdam shall be removed.

502.07 Excavation Other Than Rock.  When the structure excavation occurs
in material other than rock, the limits of the excavation shall not exceed the
dimensions specified in Article 502.14. These limits may be exceeded only with the
permission of the Engineer and subject to the limitations for measurement for
payment specified in Article 502.14. The depth of the excavation shall be carried to
the plan bottom of the footing elevation. If the material encountered at the plan
bottom of the footing elevation is soft, muddy, or otherwise unsuitable, the material
shall be removed to an additional depth as directed by the Engineer and replaced
with crushed stone, gravel or other material approved by the Engineer.

502.08 Pumping. Pumping from the interior of a foundation enclosure shall
be done in a manner approved by the Engineer. Pumping will not be allowed during
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placement of the concrete or for a period of 24 hours after completion of the
placement, unless the pumping is accomplished from a watertight sump separated
from the concrete being placed. Pumping to dewater a sealed cofferdam shall not
begin until the seal coat has attained the design strength.

502.09 Inspection. After each excavation is completed, the Contractor shall
notify the Engineer. No concrete shall be placed until after the Engineer has
approved the depth of the excavation and the character and condition of the
foundation material. When ordered in writing by the Engineer, the bottom of the
excavated space within any cofferdam in which a foundation seal is to be constructed
shall be inspected by a qualified diver, employed by the Contractor, and paid for
according to Article 109.04. In such cases, the Department will not pay for any
services performed by the diver other than the inspection.

502.10 Backfilling.  Backfilling shall consist of placing and compacting the
necessary fill within the space excavated for a structure below the ground surface as
it existed before any excavation was made by the Contractor. Fill required above the
ground surface as it existed prior to excavation for the structure is considered as
embankment. Bracing, forms and rubbish shall be removed from the excavation
before the backfill is placed. Unless sheeting is to remain in place, it shall be removed
at such time as directed by the Engineer to best prevent loosening unexcavated
material and facilitate placing and compacting the backfill. Sloping sides of the
excavated space to cause objectionable wedging action of the backfill against the
structure, shall be stepped or serrated to prevent such action.

Where the original ground surface is higher than the proposed elevation of
roadway surface, stream banks or channels, the backfill shall be constructed up to the
elevation designated as the proposed ground surface.

Backfill which is to serve as a roadbed, or upon which embankment is to be
placed, shall be constructed by materials satisfactory to the Engineer. No sod, frozen
material or any material which, by decay or otherwise, might cause settlement, shall
be placed or allowed to remain in the backfill at such locations. Whenever the
material obtained from the excavation is suitable, it shall be used in constructing the
backfill. Excavated material that is unsuitable for backfill only because it contains too
much moisture shall be allowed to dry before being used as backfill. Excavated
material unsuitable for backfill shall be disposed of as specified in Article 502.11. If

the amount of suitable excavated material is insufficient, suitable material shall be
@ obtained and used for making or completing the backfill. When additional material is
required, it shall be paid for as specified in Article 502.15.

In placing backfill or embankment, the material shall be placed simultaneously
insofar as possible to approximately the same elevation on both sides of a wall, pier
or column. If conditions require placing backfill or embankment appreciably higher
on one side of a wall, pier or column than on the opposite side, the additional material
on the higher side shall not be placed until test specimens show that the concrete has

| attained a flexural strength of 4.5 MPa (650 psi), but in no case until at least 7 days
have elapsed after the placing of the concrete. In the absence of tests to determine

| the flexural strength, the additional material on the higher side shall not be placed until
at least 14 days have elapsed after the placing of the concrete, exclusive of days on
which the temperature of the air surrounding the concrete falls below 7 °C (45 °F.).

Behind abutments held at the top by the superstructure, no backfill or
embankment shall be placed above the elevation of the backfill in front of such
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abutments until the superstructure is in place, the concrete cured and falsework
removed from concrete spans. Backfill or embankment shall not be placed behind the
walls of concrete culverts until the top slab is placed and cured. Backfill and
embankment behind abutments held at the top by the superstructure, and behind the
sidewalls of culverts having a clear height of more than 1.5 m (5 ft.), shall be carried
up simultaneously behind opposite abutments or sidewalls, and at no time shall the
fill behind one abutment or sidewall be more than 600 mm (2 ft.) higher than behind
the opposite one.

Backfill shall not be placed in water at closed abutments, culverts or retaining
walls. The excavated area around these structures shall be pumped dry, and any
mud or loose material within the excavated area shall be removed before placing
backfill. At piers, backfill may be placed in water, providing no roadway embankment
or slope wall is to be supported by the backfill and provided that both the water level
and backfill are kept at approximately the same elevation on opposite sides of the
pier. A time interval, approved by the Engineer, shall elapse before placing additional
fill on one side of the pier, above the water surface.

Mechanical compaction of backfill will not be required around piers upon which
no roadway embankment, slope wall or other highway appurtenance is to be placed
and at those locations that are not adjacent to a highway, railroad or other
improvement beneath the structure.

Except as specified, the procedures for placing and compacting the backfill shall
be according to Articles 205.05 and 205.06. Except as described above, all backfill
shall be placed in continuous horizontal layers not more than 200 mm (8 inches) in
thickness, loose measurement, and each layer shall be compacted with a mechanical
tamper of a type approved by the Engineer before the next layer is placed and the
backfill shall be compacted to the density specified in Article 205.06. If the moisture
content of the backfill material exceeds 110 percent of the optimum moisture content
determined for this material, no additional material shall be placed without the
permission of the Engineer.

A deposit of gravel or crushed stone, CA 5, 7, or 11, conforming to the gradation
requirements of Article 1004.01, at least 600 mm (2 ft.) in each direction shall be
placed at the back of each drain hole in abutments, wingwalls, retaining walls and
culvert sidewalls. The bottom of this deposit shall be 50 mm (2 inches) below the
drain hole. All form boards or other obstructions shall be removed from the drains
before such deposit is placed. No additional compensation will be allowed for this
work.

502.11 Disposal of Excess Excavation and Unsuitable Material. Unsuitable
material and suitable material in excess of that required for backfilling shall be
disposed of by the Contractor according to Article 202.03.

502.12 Preservation of Channels.  The natural stream bed adjacent to the
structure shall not be disturbed without permission from the Engineer. No excavated
material shall be placed in stream channels without permission of the Engineer, and
then only upon condition that final disposal of the material will be made in such
manner that there will be no obstruction of the channels. If any excavation is made
in stream channels outside the area to be excavated for the structure, the Contractor
shall, at his/her expense, backfill all such excavations to the original ground surface
or bed of stream with material satisfactory to the Engineer.
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Within the limits of the right of way, excavated material, brush, logs and debris
of any nature, shall be removed for the full length of the structure, so that the area
will present a neat appearance and so that there will be no obstruction to the flow of
the stream.

502.13 Reserved.

502.14 Method of Measurement.

@)

(b)

Contract Quantities. The requirements for the use of contract quantities
shall conform to Article 202.07(a).

Measured Quantities. None of the excavation included within the volume
limits of Channel Excavation or Earth Excavation will be included in the
measurement of excavation for structures.

For Structure Excavation, Rock Excavation for Structures and Cofferdam
Excavation, measurement for payment will be made in cubic meters (cubic
yards) of the excavation actually performed within the limitations specified.

Structure Excavation will be measured in its original position. Horizontal
dimensions will not extend beyond vertical planes 600 mm (2 ft.) outside
of the edges of footings of bridges, walls and corrugated steel plate arches.
The vertical dimension for Structure Excavation will be the average depth
from the surface of the material to be excavated to the bottom of the footing
or foundation seal as shown on the plans or ordered in writing by the
Engineer.

Rock Excavation for Structures, other than boulders and masonry or timber,
will be measured in its original position and the volume in cubic meters
(cubic yards) computed by the method of average end areas.

Rock excavation for footings, foundation seals or other structures, except
pipe structures, will be measured vertically from the top of the rock to the
elevation of the bottom of the rock or bottom of the structure, whichever
occurs first, and horizontally within the perimeter of the structure to be
placed. Rock excavation for pipe structures will be measured vertically from
the elevation of the top of the rock to the specified elevation below the
bottom of the pipe and horizontally for the width of the trench specified for
placing the pipe. When the depth of rock removal below the bottom of a
pipe structure is not otherwise specified, the rock shall be removed to 200
mm (8 inches) below the bottom of the pipe; except for water service lines
and pipe underdrains, the depth of removal shall be 75 mm (3 inches) below
the bottom of the pipe. Rock excavation 